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UNITED STEEL DECK, INC. DECK DE~~ ~;TA SHEET
DIAPHRAGM INFORMATION
TYPICAL FLOOR DECK WITH CONCRETE DIAPHRAGMS
NOTES
GAGE

SPAN

WELD
PATTERN

28
26
24
22
22
20
20
18
18
18
16
16

2.0'
4.0'
6.0'
6.0'
8.0'
8.0'
10.0'
8.0'
10.0'
12.0'
10.0'
12.0'

3014
3613
3613
3613
3614
364
3614
3614
364
364
364
364

SHEAR

1780
1670
1700
1760
1710
1750
1750
1820
1820
1770
1890
1830

pll

1. THE G' (STIFFNESS) VALUE OF 2450 KIPSI INCH CAN BE USED FOR
ALL COMBINATIONS IN THE TABLE.
2. SIDELAPS ARE WELDED OR SCREWED (28 TO 24 GAGE) AT A
MAXIMUM OF 36" ON SPANS GREATER THAN 5'; i.e. A 6' SPAN WOULD
HAVE ONE SIDELAP ATTACHMENT, AN 8' SPAN WOULD HAVE TWO.
3. STRENGTH VALUES ARE BASED ON 2.5" COVER OF NORMAL
WEIGHT CONCRETE (f'c - 3 ksi) OVER THE RIBS; FOR LIGHT WEIGHT
(STRUCTURAL) CONCRETE MULTIPLY THE TABLE VALUES BY 0.7.
DECK DEPTHS UP TO 3" ARE COVERED.
4. IT MAY BE NECESSARY TO INCREASE THE NUMBER OR STRENGTH
OF THE PERIMETER CONNECTIONS TO UTILIZE THE STRENGTH
SHOWN IN THE TABLE.

WELD PATTERNS
IUFSI

IB)

(UFX)

IB)

IV,". 2". 3" LOK FLOOR

IBI

TYPICAL ROOF DECK DIAPHRAGMS
B DECK WITH '10" WELDS TO STEEL AND 1110 SIDELAP SCREWS.
GAGE

SPAN

SIDELAP
SCREWS

22
20
18

6.0'
6.5'
7.0'

1
2
2

3614

3613
PATTERN
q
G'
165
220
270

7
12
22

PATTERN
q
G'
180
240
295

13
21
36

3617
PATTERN
q
G'
240
310
360

51
71

95

"q" IS POUNDS PER FT. G' IS IN KIPS PER INCH.
STEEL DECK INSTITUTE DIAPHRAGM DESIGN MANUAL 2ND EDITION IS THE BASIS FOR BOTH FLOOR AND ROOF
DECK TABLES.

~

~L\.\-'LVJY)'-'L--=ff=)~ NICHOLAS J. BOURAS,INC.

po. BOX 662. 475 SPRINGFIELD AVE.
SU MMIT. NEW IERSEY 07902-0662 1201 1277-1617

Structural Software Company
The steel man's computer store
Jim Bolling, Presidenl and CEO or
Slruelural SoHware Company, is a seeond-generalion Sleel man. His 15 ~ears
spenl manas'"g a 5,OOO-lon per yoar ram Ily fabricating shop gave him the insider's

perspective.
1"15 understanding o f the sleel
man'snccds hasshapcd every program (he

SlruclUral SoHware Company markelS.
Our programs speak the language
of sleel, anstead of requiring you to be·
come a programmer. And they are designed lowork Wilhyou, Ihe wayyou work ,
(0 reduce the lime and the costs between
the bid and the Invoice.

D
_

labor codes to suit your needs.

II

FubriCAD, our compulenzcd detail·

ingprogram,isdesigned locullhrough
Ihesteel man's mOSt stubborn logja m ••

Ihe long wailS on delailsand shopdraw-

Ings. You can gam control ovcr your schedule
and budget and smi le at change orders.

Verticaillracing works hand-,"-hand
wilh o thcr delailing features 10 aUlomalically
delall X, V, K and Knee braCing with angles,
double angles, and Wide fk1nge Ices. It aula·
maucally delalls I he braCing conncctlons on I he
suplX>rllng beams and columns and lets you
locale your working points wherever you want.
Plus, It gives you an elevation view of any face.

Es timating figures laoor and

malenal costs and lakes into account everything else thai needs

10 happen.The

program Prtces Ihe d07cns

of Items lh31 go InIO a proJcct , from thc
mill to thc warchouse. PlUS, It lets you
chrll1gc :Ilmosl all of the praclng levels and

Ii

MUleri,,1 Allocatinn IclS you develop purchase orders hy mulling and

comhlnmg your malenals. C.omhlnc
mmenrlls for mill or wareho use hUYlng, and
mull against your Invcntory, to recycle drops
from prevIo us JOb. Creme cUllmg IIsls Ihm Will

lei you mark each beam WII h I he JOb
numbers and piece marks of the pieces
you will cui rrom II.

B

Ir you also sell Slccl over Ihe
coumer, Point or ale Willie!
you offer quoles over (he

phone, based upon mmcnal,lax,and labor

COSlS,as well as thcchcnt'scredll standing.
All orlhese programs run on IBMAT or compallble mlcrocompUiers.
Caliloday and lalk 10 some peoplc
who can speak your language.

Structural Sofiware Company
5012 Plantation Road

P_O_Box 19220
Roanoke, VA 24019
(800) 776-9118
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PUTTING THE PIECES TOGETHER
Cesar Pelli's addilioll 10 Ihe Pacific Design CfIIler crealed a new
composilion tI,al enhallced his earlier design
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A GRAND NEW E TRANCE
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Yes, we know it' s. a big clainl . And ,
yes, we understand th<lt steel detailing is a
comp lex and delll.]nding process . After .]11,
Sleeicad was d e., igned by slee l delailers.
As delailer'>, we fell thaI compu lers
co uld offer a .,o luli o n 10 Ih e Iradilional
problenls. facing our business. Our gOel l
was to inc-rea!)€' drawing productivity
Ihroug h (Ompulee;, al a leve l of opera lor
experlise Ih<l l did nol require a degree in
roc ket ~cien(e, engineering o r a huge leve l
",xperience in .,tec" detailing.
To Iho se e nd;, we've succeed ed.
We le I Ihe com pule r dea l wilh Ihe comp lex
or te dioUli io;suec;; th e l11alh , th e ac tual
drawing, nl.Jt c riill cou nl s, shipping, e tc. .. ,
and made '1.]lking' wilh Ihe com puler very
easy 10 d o.

e

W e've succeeded so well Ih.]1 Sleeic.]d
i; Ih e world's besl se llin g (Ompu l er sl ee l
detailing sy!) tem . And wh il e we're not
perfecl, our clienls lell u s we're a hell of a 10 1
( loser than anyone e lse ... and easier to uS(~.
Sleeicad II
AlIl()MAII(

puc I

BY PIl( l DIIAIIIN(.

Slcclcad III
All 10M"! IC DL I A III N( , fROM I RI ( liON 1'1

AN~

SSO I\JclVIl f.l:d

~Il'

10 1

M,lrkh,llll, ()n l.l ri()

( ,IIl,HI.l I U< hAB

C/ II toll free for a free demonstration

1-800-387-4201
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Competitive
Thoughts
Late one evening in early August, several AISC staff members
were still at the office, feverishly logging in entries for the 1990
Architectural Awards of Excellence competition. Each entry had to
be examined to make sure it met all of the criteria for the
competition-no small feat when there were more than 100 entries,
most of which arrived at the deadline wire, just days before the
judging.
I'm always amazed at an architectural firm that will take the
trouble to put together an entry for a competition, but doesn't take
the trouble to read the rules. The most common reason for
eliminating an entry was that it was not completed during the
•
required time period.
Most of the entries were fabulous. But there were some that, while
they met the minimum criteria, clearly suffered during the judging
because they were not well put together.
The judges particularly disliked projects that were not
photographically well documented. For example, several entries
showed pictures of the front of the building, but ignored the rear.
And pictures detailing the connections between various building
elements were few and far in between. Yet those are the type of
details for which judges look. While slides were not required, they
were recommended, and the judges found them very helpful. With
slides, when the judges were jointly discussing a project, they could
all view it together.
Some submitters also had the annoying habit of trying to
substitute color photocopies for true photographs. While this
demonstrated access to the latest reproduction technology, the
relatively poor quality of these copies did little to endear the entry to
the judges.
For some reason, in this particular competition, written
descriptions of both program and design intent were from the
minimalist school. While pictures are definitely more valuable than
written text, an explanation of a complicated project often is helpful.
Entries should describe what was needed, what alternatives were
considered, and what was ultimately done.
The next AAE competition will be held in 1992. All U.S. designed
and constructed projects completed between Jan . 1, 1987 and
December 31, 1991 are eligible. So save those photographic records •
(or if your project is not yet complete, start documenting it now). SM
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Our Galvanized Nuts,BoltsAndWashen
Are NotYourAverage Run Of The Mill.

•

At ucor Fastener, our nuts, bolts and washers are
not only mechanically galvanized, they also meet the
toughest standards anywhere. As a result, you get
maximum corrosion prorection, excellent urUii rmity
and no hydrogen embriruement or detempering.
Fact is, our products meet or exceed ASTM-B-695,
AA rITO M298 and M1L-C-81562 requirements,
and our nuts are coated with a blue dyed lubricant
to meet ASTM, FHWA and state OOT standards for
optimal torque and tension. Whar:S more, u.e manufi;taure our mIlS and boks in rite same j{u;iliry, so )Ott know
!hey 'U gite )Ott a rompacible fit
When you add up all these advanta~, you get
fasteners that are way above average. You get supenor,
consistent performance that saves you rime and
trouble on the Job and ensures quality long after the

job is done. And on top of all this, we can test for your
special requirements, we guarantee traceability, and
our prices are competitive with hot-dipped galvanized
products. Even better, all the steel used in our bolts
and nuts comes from Nucor Steel and other domestic
steel mills. Which is one more reason they're not your
a\'era~ run of the mill.
So find out more about our Une of galvanized
products including A 325 structural bolts, A56 3 heavy
hex nuts and F436 wa;,hers. We maintain an inventory
of popular sizes for immediate delivery
G-illSOO1955-{i826,FAX 219/337-5394. Or wme
ucor Fa.>tcner, PO Box 61 . St. Joe, indiana 46785
~

(j(!£fu{ 3.13 ,{

A ()r.'NllO(lf !\Uo.lI"G.JI'f'.lfalXlO
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• HIGH YIELD STRENGTHS (up 10
65 KSI) . even for ultra·heavy

sections,
• OUTSTANDING TOUGHNESS
PROPERTIES

•

• EXTREMELY lOW CARBON
EOUIVALENT -

ensures excel-

lent weldabllity,
A NEW PROCESS . QST

The secret Is In AABED', revolutionary new In-line aST process.
OTHER RECENT ARBEO
INNOVATIONS ,

ARBEO-ROllED .a-, 44-, and

"TAILOR·MADe" (WTM) serlesfamous for high section moduli,
great leler.1 buckling resistance,
and big savings In fabrlcalion
costs and weights. These products
are
available In the new
HISTAA quality as Is our standard
WF series and H BEARING PILES.

A new
of
and column
for econom cal
steel construction.

."0

NEW LITERATURE AVAILABLE

Send now lor complete data on all
these AABED products, contact
Trade ARBED, INC., 825 Third
Ave., New York, NY 10022. (212)
486·9890, FAX 212·355·215912421 .
In Canada~ TradeARBED Canada,
Inc., 3340 Ma lnway, Burllnglon,
Ontario, Canada L7M lA7.
(416) 335·5710. FAX 416-335-1292 .

Once again, AABED leads the
Industry by featuring a trendsetting
combination of mechanica',
chemical and technological
proper1ies:

T1aAD.AlBlllEIC

Inc.
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Software Review:

The Answer To The Connection Dilemma
By Philip Terry and James Manley

C

•

ONXPRT is a highly interactive knowledge-based microcomputer program for designing
steel building connections. It was
developed by Structural Engineers
Inc. (SEll, Radford, VA, and is marketed by AISC. SEI is a small firm
(two employees), but 15 structural
engineers acted as knowledge experts during development.
CO XPRT module I (version
1.0) designs double-angle, shear
end-plate or Single-plate simple
framing (Type II) connections according to the ninth edition of
AISC's Mallllal of Steel COllstTlle/ion,
Allowable Stress Design (ASD).
Framing angle connections can be
bolted, welded or both .
Possible framing configurations
include beam-to-column Range,
beam-to-column web and beam-togirder web. Single or double beam
copes, bolt stagger and offset beam
elevations can be specified. Designs can be made for specified
shear values or for a maximum
number of bolt rows or angle
length. CO XPRT's database includes most of the standard structural shapes and material properties for the various steels, welds
and bolts listed in ASD. This
database cannot be modified or
used by other programs.

Getting Started

•

Our evaluation program came
on 3W' media, but 514" also is
available. CO XPRT must be installed on a hard disk; it will not
run from a Roppy disk.
We didn't find the install screen
intuitive. It's best to read the manual as you go through the simple
in tallation procedures.
CO XPRT is copy protected by
limiting installation to three times.
Ln effect, you can create three working copies, so CO XPRT can run
on three machines Simultaneously.
This is more generous than limiting

use to one machine and much better than a key disk method , ONXPRT can be uninstalled and
moved to other machines. You
cannot make working backup cop-

ies.

Documentation
The manual is not long (14 single-sided pages), so read it twice:
once before you try a sample program and again while running a
sample problem. The manual does
not contain a tutorial and has only

It doesn't do
anything that a
competent
experienced
structural engineer
couldn't do. It just
does it faster-lots
faster-and maybe
more accurately

prompts. After quickly bypassing
the title and license screens, the
main command screen appears.
Thirteen command fields are listed
across the top of the screen and
perform four different functions:
• Provide information uch as the
date, current design identification, current design (page) number and total number of designs
(pages).
• Accept data such as job identification or user initials.
• Turn features off and on.
• Open windows for functions
such as maintaining the trace
variable list, beginning or changing the design (page), reconfiguring the design, and configuring the system.
Prompts for six keyboard function keys are at the bottom of the
screen. These include Advice, Design, Help, Quick Input, Reports
and Files.

Command Fields/Graphics

CONXPRT includes a set of user
definable defaults for most connection variables, including dimensions, angle sizes and overstress
limits.
The program looks best in color,
one example design problem.
but
monochrome is acceptable.
There should be more than one, but
then again, creating your own sam .. The graphics are made up of ASCII
pie problems is a good way to be- characters, so 0 XPRT shou Id
come familiar with the program. work on any monitor. Bolt rows
You should allow several hours to are displayed as rectangular blocks,
investigate all the program's nooks and weld symbols are made up of
and crannies. CO XPRT is so in- dashes and slashes.
teractive that, after a few sample
Entering Data
problems, you will probably never
Selection fields are not highuse the manual again .
The manual is not a text on con .. lighted until you move the cursor
nection design. It does not describe to them. This means you have to
all the rules, algorithms or logic use the arrows keys or the tab key
CO XPRT uses for design. SEI to find the fields . It's a little conprovides Trace and Advice features fusing at first, but you get used to
for learning about a specific design it. Once the appropriate field is
highlighted, you either enter data
problem.
or press Enter to open a window .
ScreenslWindows
Some data such as coping diCONXPRT uses pop-up win- mensions are entered directly as
dows to display menus and values; some, like bolt si?es, are seModem Steel
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lected from menus. You can enter quire the program to verify that the
values with or without decimal size or type is valid before acceptpoints or as fractions (1 liz or 1.5). ing it or issue an error message.
CONXPRT shou ld check some
The program rounds aU input to
the nearest \1) 6". All input and out- input values for reasonableness.
During one design, it allowed us to
put is in English units.
For the novice and occasional enter a web plate thickness of 1,084
user, the menu system is great, but in. It concluded that the design
experienced users will want to was acceptable and a :V4" by 1,086
enter data quickly. SEI anticipated liz" bolt was required. Although it
this problem and provided a Quick aUowed us to enter negative diInput window. In this window, the mensions and thicknesses, these erinput items are in order. AU you rors were discovered when the
have to do is enter data or request a failed to satisfy minimum dimensions contained in the rules.
menu.
SEI also provided a way for fast
Design
movement through the shape
You can design for a specified
menu, but here they did not go far
enough . Even using the Quick shear value or for a maximum
Input window, sizes and materials number of bolt rows (or maximum
for beams, columns, girders, bolts, angle length for framing angles
welds and angles, and bolt type can welded on both sides). When you
only be selected from menus. Ex- design for maximum number of
perienced users would probably bolt rows, CO XPRT ignores the
prefer to type sizes and materials specified shear force. ASD (page 4directly rather than go through 9) states: " For economical connecmenus. Such direct input would re- tions, beam reactions should be

If.

shown on the contract drawings.
these reactions are not shown, connections must be selected to support one-half of the total uniform
load capacity shown in the AUowable Uniform Load Tables, Part 2 of
this manual, for the given beam,
span, and grade of steel specified."
To comply with this criteria, a fabricator or engineer could look up and
use the appropriate shear value
from these tables. However, it
would be more convenient if CONXPRT could advise if the user-specified shear value meets these criteria .
Bolt connection types can be slip
critical (friction, class A) or bearing
with bolt threads included or excluded from the shear plane. Bolt
holes can be standard, short slotted,
long slotted or oversized . Angles
can have long legs back-to-back or
short legs back-to-back.

Time
The developers report that a de-

THIS IS WHAT IT TAKES TO BE
A BOLT MANUFACTURER IN THE 19905:
~
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Registered Head Markings on all siruciural and machine boilS
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• In-house lab testing
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Special Producls from 'h" 103" diameler

Yi

.f!

~

U,

ST. LOUIS SCREW & BOLT COMPANY

., .. ,.

6901 N. Broadway/St. Louis, MO 63147/(314) 389-7500

I N ous rR/II'"

[JD • "" s rC;N fi R S

" '"'' r.rur

10 J Modern

•

Steel onstruction I

FAX, (314) 389-7510
Toll Free, 1-800-237-7059
Novcmber~ Deccmber

1990

SINCE

1887

•

sign may take 1-2 minutes on a machine without a math coprocessor.
Design times can exceed 30 sec for
PC or PC-XT machines with math
coprocessors. We experienced al-

Errors ( ) Tr... ."

r.... I II

most instantaneous response with a
386 (20 MHz) machine and accept-

able response on a small laptop
without a math coprocessor.

•

•

Output
Size and dimension information
is reported on the screen . A summary report showing input values,
appropriate stress limits and comments can be shown on the screen
or printed. Unfortunately, the report cannot be output to an ASCII
file. CO XPRT does not interface
with other programs (CAD,
databases, spreadsheets or word
processors). Output is acceptable
CONXPRT desiglls tilr£'f types of sImpl! slimr con"ections, mcllldm8 tillS
for including in design notes or givdOllble-allgle bolted colllrectiO/I.
ing to a detailer.
CONXPRT supports several
printers. It is convenient to have to verify the numerical accuracy or should not be used or relied upon
the printer available as you design, appropriateness of the solution . for any specific appli ation without
but engineers without compatible We leave this to the developer and competent profesSional examinaprinters will be disappointed with purchasers of the program. How- tion and verification of its accuracy,
the output. Text is fine, but letters ever, from our use of the program, suitability and applicability by a liare used in place of graphics char- the developers appear to have a censed professional enginccr."
With such a powerful tool,
acters. We had excellent results thorough knowledge of Type II
with a Panasonic KXP-1592. CON- connection design, and they have there's also the danger of abuse or
XPRT does not support any plot- put that knowledge into a very use- complacency. In the initialleaming
period and whenever a new feature
ters.
ful program.
CO XPRT helps structural engi- is tried, users should check input
Conclusion
neers through the timc-consuming, and results thoroughly. Later, they
CO XPRT Module I version 1.0 error-prone connection design pro- should spot-check individual calcuhas limited value. It does not han- cess. It doesn't do anything that a lations. This is especially true for
dle multiple bolt rows, eccentric competent experienced structural designers unfamiliar with LRFD.
connections, (single-angle) tension engineer
dE>- An unprofessional and unsafe act
or
connection
connections, etc. The developers signer / detailer couldn't do. It just would be to use CONXPRT on proplan to release additional modules does it faster-lots faster-and jects without understanding the
that will include all of the connec- maybe more accurately.
CON- basis for ASD or LRFD connection
tion types found in ASD and LRFD. XPRT is a worthwhile aid to design design.
SEI's goal is to satisfy 90% of the accuracy and productivity. Once
Every structural engineer and
steel industry'S connection design the initial training is over and the steel fabricator should consider inrequirements. I lopefully, the mod- user is comfortable with the menus vestigating this software. We look
ules will have similar user inter- and messages, connection design forward to evaluating new products
faces and be able to share design goes very quickly. ONXPRT is a from SEI.
Philip Terry, ASC£ is a stwctllral
data . SEI should consider input real productivity tool (unless you
and output in metric units. The de- are tempted to try hundreds of ellgilleer wilh 811ms alld McDollllell,
sign screen and output already in- schemes).
/(nllsaS City, MO, alld a member of C£
dicate which module and version
There's a danger, too: As the Complltillg Rroiew's editorial board.
are being used, but they should CO XPRT developers remind us Jim Mallley, ASC£, is a stwclilral ellalso indicate which edition of on page I of the user's manual, "Al- gilleer with 811ms alld McDollllell.
AlSC's ASD or LRFD rules are though this software has been pre- This critiqlle was excerpted from all arbeing followed .
pared in accordance with recog- ticle that first appeared ill C£ ComplllOur evaluation was not intended nized engineering principles, it illg Rl",iew, ASC£, September 1990. 0
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LRFD Lecture Series Announced For 1991 •

I Practical Steel
I Design Using

REGISTRATION
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Please prinl or type
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Date
Area Code & Phone Number

Company Name
Street Address Only (No P.O. Box)

Fee SChedU I~
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$95
Including Manual $145

Company Contact Name"
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$65
Including Manual $110

J
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Only Manual
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Fee(s)
Enclosed

o

0

#

$

0

0

#

$
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0

0

#

$

0

0

#

$

name
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Total $ Mail this form with your check (Payable to AISC) o r credit card
number 10: AISC-LRFD Lectures, P.O. Box 806286, Chicago, IL
60680-4124 or FAX 312-670-5403

o Visa
o Mastercard

Cardholder _ _ _ _ _ _ _ _ __
Card # _ _ _ _ _ _ _ _ __
Signature _ _ _ _ _ _ _ _ _ __
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new lecture series, Pmclica l Steel
Desigll Usillg LRFD, is scheduled
for 1991.
The four-lecture program is based on
the need of structural designe rs to become more closely involved with the
routine procedures of using the Load
and Res is tance Factor Design techniques. The program consists of the design of a steel frame for a four-story office building. A set of design notes,
including pertinent calculations, ou tline
the LRFD process. The first lecture
gives a descriptio n of the project as well
as a s hort review of principles. The sul>sequent three lectures cover the topics
of roof and floor design, framing syste ms and connections, respectively.
The design notes handout provides
realistic design solutions not found in
manuals and textbooks. The analysis includes e valuation of various load combinations as required fo r the 100' x 150'
building and the utilization of design
limit loads for components and frames. •
Fees are $65 ($110 with Manual) for
AISC members and $95 ($145 wi th
Manual) for no n-members. To register,
fill out the adjacent form and send it,
along with payment, to: AISC-LRFD
Lectures, P.O. Box 806286, Chicago, IL
60680-4124. For m o re informatio n, call
(312) 670-5422.

Seminar Schedul e
West
San Diego (1/ 17); Sacramento (1/22); San
Francisco (1/23); Los Angeles (1 / 31); Denver (2 /7); Phoenix (2 / 28); 5.,it Lake City
(3/7); Irving, (3/28); Seatlle (4 / 24).
M id west
Cleveland (1/ 15); Chicago (2/27-28); Milwaukee (3/21); SI. Louis (4/ 2); Minneapolis
(4/4); Grand Rapids (4/9); Detroit (4 /1O);
Kansas City (5/2); Indianapolis (5/7); Cincinnati (5/8); olumbus (S/9);
South
Houston (1 / 15); Dallas (1/29); Atlanta
(2 / 12); Miami (2/14); ew Orleans (2/26);
Orlando (3/6); Greenville (3/ 12); Charlotte
(3/ 14); Knoxville (3/20); Birmongham
(3/26); Raleigh (4/9); Richmond (4l 11);
Oklahoma City (4/ 16); San Antonio (4/ 23);
Albuquerque (4/25); Sanjuan (5/21);
East
Pittsburgh (1/17); Boston (1/29-30); Portland (1 /31); Albany (2/12); Meriden (2/1 4); •
Baltimore (3/6); Washington, DC (3/7);
Harrisbu rg (3/ 12); Philacfelphia (3 / 13-14);
New York (3/19-20); Newa rk (4/24); Buffalo
(S/1 4); Rochester (S/1S); Syracuse (5/ 16).

A 325 "RAPID TENSIONJJ BOLTS

•
one of them for complete
traceabIlity. Rapid Tension
bolts from NSS are the
best bolts
you can
buy In
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9075 GENERAL DRIVE
PLYMOUTH . MI 48170

313-459-9500
800-221 -5126
FAX-313-459-4830

The top 10 in the ENR TOP 500,
23 out of the top 25,
45 out of the top 50,

And the list goes on ...

•

STAAD-III/ISDS, the world's most popular and widely used structural engineering software
is being used by all of the top ten companies on the ENR TOP 500 (1990) list of design firms.
Out of the top 25, STAAD-Ili/ISDS is being used by 23 companies, and out of the top 50, 45
companies are STAAD-lii/ISDS users. With six offices in four continents, serving 15000
users with 5000 installations worldwide, STAAD-lii/ISDS is the world's first choice when ~
comes to structural engineering software.
Release 12 series of the STAAD-Ili/ISDS
software is equipped with CAD oriented
model generation, numerically efficient fin~e
elements unparalleled in speed or preciSion, state-of-the-art equation solver and
integrated steei/concrete/wood/aluminum
design per the latest codes.

) 40 Uppincoll Drive, Marlton, NJ 08053
Phone: (609) 983-5050 Fax: (609) 983-3825 Th: 4994385
For sa les inrormation in the U.S.A ca ll1 -800-833·ISDS.

• SfAAD·IlIJlSOS uu,e_lktemllned ~ iteMlrtb Enr;incen.lne. (rom the ENR TOP SOOlitt pubLlthed irt the ENR IUp1It'IC (April S, 1990),
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The 1990 AISC

Architectural
Awards Of
Excellence

E

very two years the AISC
presents awards to the best
designed steel-framed buildings in the U.s. This year's nine
winners were completed during

•

1987-1989 and ranged from a small
office building on an industrial site
to a college's new swimming pool.
Though the projects varied
widely in size and function, they
were all carefully detailed and architecturally
striking.
The
competition's five judges carefully
sifted through more than 100 entries, arguing back and forth abollt
relative merits, before picking their
winners.

•

This year's judges were:
• Robert Beckley, FAIA, dean of
the College of Architecture and
Urban Planning, University of
Michigan in Ann Arbor;
• joseph T. Colaco, PE, president
of CBM Engineers, Houston;
• Sylvester Damianos, FA IA, president of the American Institute
of Architects and president of
Damianos Brown Andrew, lnc.,
Pittsburgh;
• j. Robert Hillier, chairman, The
Hillier Group, Princeton, Nj;
and
• Thomas W. Ventulett, Ill, FAIA,
vice president and principal of
Thompson, Ventulett, Stainback
& Associates, Atlanta .
The next AISC Architectural
Awards Of Excellence competition
will be held in 1992. All buildings
designed by U.s. architects, built in
the U.s., and completed from 19871991 will be eligible.

Top pilato, left to rlgllI: Sylvester OnmiflllOs, I. Rol",rt 1IIIIIer nlld Tilomas W.
Velltlllett , III. Bottom pilato, left to rigllt: Robert Beckley flIld losepil T. Colnco.
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Putting The
Pieces Together

•

Cesar Pelli's
addition to the
Pacific Design
Center created a
new composition
that enhanced his
earlier design

The arcllitectllre of the greel1-glazed second phase of the Pr,cific Desig" Cellter is
strong mOllgh to stand alonf, but Cesar Pelli's desigll also integrates it ;11/0 a larger
whole. Tile massin8, shape, altd orientalion of tilt! blli/dillS is designed to make it Dlli!
element in an interesting composition .
The second phase blli/dillS resembles nil inverted pyramid (above). Because of the
sloping walls and tlte skewed orientation in relation to 'lte first phase hlii/diflS, every view
of 'he project creates a tmiqlle geometric design (opposite nbm'f).
The Pacific Desigl1 Center houses IllH1IerOUS showrooms for mmlllfacturer's of illierior
design products. Prlli designed crisp, clean lilies 011 the haer;or both to highlight the
display areas and to complement the exterior design (opposite below).
Photography by foe C. Aker

One of the toughest jobs in architecture is to design an addition
to an acknowledged masterpiece.
Often-as in the case of the
Guggenheim Museum in New •
York City-the controversy can be
intense enough to substantially
delay the project.
The decision to more than double the size of the Pacific Design
Center in West Hollywood, CA, almost led to such a problematic situation. While stirring little public
reaction, the initial expansion plan
was so widely disparaged by Los
Angeles' design community that
the project's owners went back to
the drawing board.
Fortunately, the property's owners had one advantage that others
in similar straits did not have: they
could turn to the original architect.
Cesar Pelli, FAIA, principal of
Cesar Pelli & Associates, New
Haven, CT, had designed the
building as a partner with Gruen
Associates but later moved to the
East Coast and started his own
firm.

Renowned Architecture
The original Pacific Design Center is a blue-glazed, abstract sculptural form. As Archilecillre maga- •
zine stated: "It's startling color,

16 I Modern Stccl Construction I November·Decembcr 1990
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unusual form, and sharp break in
scale from its residential surrounding, the very qualities that once
made it so controversial, are also
what made it memorable. In a city
where most of the good buildings
are small, domestic, and removed
from easy view, this pristine, freestanding object is one of the few
large and easily visible buildings
to achieve both professional and
popular recognition."
"Architecturally, Phase I is like
an extrusion," according to Allen
Rubenstein, Pelli's former partner
at Gruen Associates, which did the
working drawings and construction administration on the addition. "How do you add to a unique
building? The solution was to treat
Phase I as an architectural fragment and add other fragments that
would create an interesting composition."

•

•

Inverted Pyramid
The recently completed 450,{)()()sq.-ft. Pha e II is designed as an inverted pyramid, while the 375,{)()()sq.-ft. Phase III, which is not yet
built, is shaped like a pie wedge.
"The massing and angle between the buildings is crucial;'
Rubenstein explained. The second
building is offset 15 degrees from
the first structure, and the third
building is offset from both Its predecessors.
Further
differentiating
the
buildings is the use of vivid colors.
"The blue color of the original
structure was chosen for its ability
to reflect the sky in an interesting
manner," Rubenstein said. "The
green color went well with the
blue, and the red provided a
strong variation."
While the inverted-pyramid design of Phase II presented a marvelous architectural solution, for
the structural engineer it created a
tremendous headache. The building rises from a generally square
two-story base. From level three to
level five, the comers of the square
are cut off at a 45 degree angle, and
from the sixth level to the eighth
level, the floors cantilever out from
the truncated comers forming a
Modern Steel Con'itruchon I Novl'mbt'r-[)e(('mber
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The massing and the
sitillg of tile IIzree bllildillgs
was crllcial to Pelli's
COllcept of creati"g a
compositiol! based 0"
architectural shapes. All
exa",inatiotr of some of the
bllildillg's [loorplnlls
(opposite) sllows tile pffect
of designing all j'ltJt!rted
pyramid.
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sloping vertical wall. At the ninth .
floor, the plan resumes a square
shape.
As if a 60' cantilever on each
side of the building was not
enough of a problem, for leasing
reasons unusually large bay sizes
were required, explained Mohammed Hayat Khan, S.E., project engineer with Cygna Consulting Engineers, Marina del Rey, CA. While
a typical building would have 30'
bays, this project required 40' to 44'
bays.
"We also had a problem because
of the project's proximity to three
faults," Khan added. The building
is less than 1 mile from the Santa
Monica fault, less than 3 miles
from the ewport-Inglewood fault
and less than 35 miles from the San
Andreas fault. Based on computer
analysis of ground conditions,
earthquake data and the building's
shape and massing, Cygna predicted the building could experience base shear four times greater .
than what the code requires it to
resist.
"The building is modeled as a
steel ductile moment with a rigid
floor diaphragm to resist earthquakes," Khan said. To determine
the optimal structural design,
Cygna utilized three different analytical approaches:
• Static analysis per UBC 1982.
Checked that the stress ratio of
each member is less than 1.33
(1978 AI5C Specification Part 1)
and that the relative story displacement
is
less
than
.67(0.005h);
• Probable earthquake analysis.
Dynamic analysis was performed based on the response
spectra with the soil engineer to
check that the stress ratio was
less than 1.0 (1978 AI5C Specification Part 2) and that the relative story displacement was less
than 0.0075h;
• Credible earthquake analysis.
Dynamic analysis was performed using 5% damping and
a ductility factor of 4 to check .
that the relative story drift is less
than 0.015h.
The core of the steel frame is

•

centered on eight box columns that
rise from ground level to the ninth
floor. "The structure is an eightsided polygon with moment connections between the beams and
columns," Khan said. The combination of extra large bays, the unusual building shape, and seismic
conditions required larger-thannormal box columns-some of
which are as large as 34" X 34" with
2\1i' plates.

•

•

5,000 Tons Of Steel
For the columns and heavier
girders, the design called for A572
Grade 50 steel. while A36 steel was
used on most of the beams and
girders. In total, 5,000 tons of steel
were used. The connections were a
combination of bolted and welded
with full-penetration welds. Steel
fabricator and erector on the job
AISC-member
American
was
Bridge, Long Beach, CA.
The columns support a 24' -deep
truss that frames the building's
ninth floor and transfers the cantilever loads back to the main core of
the building. Because the corners
of the sixth, seventh and eighth
floors extend as much as 60' beyond the intermediate floors, the
corners of these higher floors are
suspended from the truss by columns and diagonal beams. "We
had to use a large amount of
steel-about 22 psf-to achieve the
unusual design," Khan said .
Because of the outwardly sloped
vertical walls, a tremendous
amount of falsework was required
during the steel erection. "We
erected the columns, beams and
girders as though it was a square
building, but in the corners we
used falsework," explained Alexander Fattaleh, senior vice president with American Bridge. "Then
we put the trusses up and took the
falsework down."
Falsework Supports
The entire frame was erected up
to the ninth floor with falsework
supporting the overhanging corners until the ninth-floor truss was
in
place,
explained
Jo eph
Borowitz, project manager with

.......

--

'........

........

HCB Contractors, City of Com- composite floors were poured .
merce, CA, the project's general
Additional seismic insurance is
contractor. To erect the truss, false- provided by a raker beam between
work was placed at the midpoint the midpoint of the fifth floor and
of the corner overhang and the di- the bottom of the ninth floor. " It
agonal beams were erected to that supports some of the curtainwall,
point. The truss eclions were but it's mainly there to lend contiplaced on top of the falsework and nuity to the structure," Borowitz
bolted and welded . Finally, the said . The beam uses slip connecfalsework was removed and the tions to allow for movement.
truss, which was cambered upThe crowning touch on top of
ward 1112" at the corners, was de- the building was a l00'-diameter,
flected into a level position as the 45' -high skylight supported on a
Modem 51('(>1 Construction
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elT Pun~hes
). &Dies
for your Geka Ironworkers

20-ton tension ring. Again,
erection involved a tremendous
amount of fa lsework. "Starting at
the third level, we erected fal sework nea rly 100' up in the air and
put the tension ring on it.,"
Fattaleh said . "Then we built the
roof structure. When the purlins
and connections were attached to
the tension ring, we pulled out the
fa lsework.
" It was a piece of engineering
art," Fattaleh added.
0

Jurors
Comments :
• Immediate shipment of stock
punches & dJes.

• 48-hour ahlpment of most
specla' sizes and shapes.

• Prompt shipment 01 oversize
tooling.

• Low, low prices

Call 1-800-446-4402
FAX 216-68 1-7009
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THE CLEVELAND STEEL TOOL

co.

"Sometimes when you add
something to a strong building you
wond er how the two can sit compatibly with one another, but these
two really do work well. Both the
color and the form contribute to a
dynamic statement."

.. 7.4 East t051t1 Street · CleYetand. 0hI0« 108

All tooling ~ In U.S.A.

"'-2711

ST AIR DETAILS
IN 90 SECONDS

,:., WITH AutoCAD ~
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"It's the most appropriate con-_
tainer for a design center that I'vew
seen. What I rca lly like about the
design is that the space between
the two structures is as important
as the building itself."
"There's a lot of buildings that
try to be sculpture; this building is
sculpture."

Project
Principals:

OTHI" ,ROGRAMS AYAILABLe: FOR
DeTAILING
BEAMS, COWJlNS, STAIRS.
PLANS AND ELEVATIONS,
BRACINC. CUSSETS,

JiATERIAL JlANACEJlENT

CALL NO" ,

F_ J,,}rrm4t~ abo,", "-"'"P Hrn.
..,Uh JI"'Od\olthW~ ,,",PI'I'U from

COMPUTER DETAILING CORPORATION
1310 Indu l trl, 1 81.,d.
8outhampton. PA 18eee
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Architect: Cesa r Pelli &
Associates, inc.,
ew Haven, CT
Associate Architect: Gruen
Associates, Los Angeles
General Contractor: HCB
Contractors,
City of Commerce, CA
Steel Fabricator/Erector:
American Bridge,
Long Beach, A
Owners: Birtcher, Laguna iguel,
CA; Catellus Development
•
Corp., San Francisco; and
The World Wide Group,
New York City

Steel joists are integral part of structural frame ...

• New Pyramid Arena

Built with Custom-Designed
Steel Joists
from Canalll Steel.
Recreating the ancient design
of the Pyramids is a monumental engineering and construction feat. The architecture
of the new Pyramid Arena
in Memphis, Tenn., called for
new materials and methods.
The steel fabricator had to find

"Can am remained an
integral part of the team
that succeeded in
detailing, fabricating and
erectH!9.. a beautiful, yet
very diJIicuit structure
ahead of schedule_ "

•

John'" Kirse. Jr. Project Manager

IIm-e11S Steel CompanJ; Kansas e'l): 0\10

a joist manufacturer willing
and able to tackle a difficult
engineering and manufacturing project.

Can am Steel Joins
the Team
Havens Steel of Kansas City,
Mo., was the steel fabricator
who selected Canam Steel to
design and manufacture the
custom joists for the new
Pyramid Arena. Canam Steel
worked closely with Havens
Steel's engineers and site personnel in determining the
detailed design requirements.

•

The Pyramid Arena in Memphis iso unique sreel/romed structure. Joist$"--ere U§t'd os port a/th e
support system jor the shin oJlite bwJding.

Project Manager
Commends Canam
Havens Steel was pleased with
Canam's performance, and
said so. "Canam participated
as a team member from the
very beginning during plan·
ning. Bar joists were utilized
on the sloped sidewalls as the
supporting element for the
exterior skin system ...
Canam's production control
people responded with a high
degree of cooperation and
communication ..."
"Since the bar joists were an
integral part of the horizontal
bracing design, there were

unusual requirements for the
joist design including the joist
bridging. Canam's engineering
staff was intimately involved
with Haven's engineering and
site personnel ..."
"Your engineering and customer service staff remained
'at our side' in arriving at
solutions to avoid down time
and delays."
The Pyramid Arena is an aweinspiring tribute to teamwork
and modern technology.
Canam Steel is proud to have
served the builders and fabricators of this new wonder of
Western civilization.

" canam !~~a~!
Open Web Joists-Longspan Joists-Deep Longspan Joists-Trusses-Girders
Plaot.:I.n/aycltf!, IN (317l4 77-776.f- l\'ashll'l!Jron. MO (3J4) 239·6116-Pomt oj Rochs. M D (301) 874·5141
(L (708) 759 -1BOO-8ar;)\'I:J. 01 1(513) 152-35f3- ''artflil. 0 11 (216) 88S-f922-lJIuo Sprmgs. MO t8/6) Z24 -3353Ifemplus. TN {OOI} 763-0266--fllnt MI {313} 230-S090-Dclaoo. MS {612} 972·6135-Necdham I/c'9l l1s. IfA (617}.4. -6504- Tuwson. I f/)
(301) 494 -'400-Fmdlcy LlIIre. NY (716) 769 -7121-Hrguua Dwell. \ i\ (804) f 79-1828-CJlambcrsburg, PA (7 J7) 263-7f32--Centcn 111c, \;.\ (703) 803-937 J
~e. OIBCH:BoJIIJg Brook.

A Grand New
Entrance

•

Converting an urban plaza into a two-level retail center
helped revitalize a connecting office building

D

Skylights played au Importa1lt role ;11 the Galleria at Eriroiew ;11 Clevelalld both by
lelting i" a treme"dolls amoll"t of ua/llra/light a"d because tlte steel sliperstrtlctilre
created Q rich textural apl'earOllce. Above photograph courtesy of AutilollY BellusclJi
Archilecls, Ltd.
Eve" at dusk the skylights create all interesting view. Note that as visitors walk n,e
""81h of tI" relail space tI,ey call look lip alld see Ihe cO/II/eelill8 office bllildillg tI,,01l8h
tile glass skylig"'s. Opposile pholograph by Gregory Mllrphey.
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uring the 1960s, urban renewal advocates mistakenly imagined that creating
downtown plazas would automatically spur redevelopment activity
and interest.
An example of this misguided
urban planning occurred in Cleveland where a 40-story office building set far back from 9th Street
with a large plaza in the interven- •
ing space. The plaza had one-level
of parking below and an ice skating rink on top.
While the project was initially
successful, by the early 1980s the
building's occupancy rate was beginning to slip and the plaza was
widely ignored . Before Cleveland
real estate developer Jacobs,
Viseonsi & Jacobs Co. agreed to
buy the office building, it first considered what could be done with
the plaza. After careful consideration, the developer decided to add
retail space.
The retail space serves two purposes, according to Anthony
Belluschi, AlA, president of Anthony Bellusehi Architects, Ltd .,
Chicago. First, the former plaza is a
good site for stores. Second, and
most important, attaching retail
space to the office building enabled
the developer to create an entrance
to the building on 9th Street.
"The retail space acts as a glassenclosed pedestrian street," explained Bellusehi. "It adds vitality
to the plaza and creates a dynamic .
entrance to the complex." Originally, 100,OOO-sq.-ft. of retail on one
level was planned. "But it worked

•

I
,I

.'

•

11,11 11
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•

Otll' of tI,e cotlCf.'nrs of tire designers
was tlmt tire Gallrrm "01 only look
attractwe from stn'ef Icr'Il', but tlrnt it
u'lluld al'OO maya good m'pr6SIOtl Otl
Itt'Ople 1(J()j.;mg dolL''' at It from the
!'lIrro""d,tlg office blll/dttlg~. Note the
outdoor ",.tlllg 011 II" far Irft
of II"
Gall",a Photogral'h by Mort Tuck",

"J,
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out so w ell that w e w ent to a two-

level. 207,600-sq.-ft. center."
The entire structure is designed
to be eye-catching, both from the
street level and when viewed from
the surrounding tall buildings. The
most striking feature of the project
is the 85' -hig h, offset, barrelvaulted glass skylig ht that fo rms
the roof of the walkway.
While the use of three offset barrel va ults was visuall y striking, the
design was as much for prag matic
reasons as for aesthetic, Belluschi
explained . The designer wa nted
the main entrance to the retail center to be centered , but beca use of
the size and shape of the old plaza
site, that location did not line up
on the sa me ax is as the e ntrance to

the office build ing. "So we had to
jog the walkway," he sa id .
The offset barrel va ults also allowed for the crea tio n of a new,
sma ller outd oor plaza that would
be sheltered from the wind . "It's a

•

very wind y site and an id eal solu-

tion was to put the new outdoor
cafe in a vest-pocket site,"
Belluschi explained. Also, by partially surround ing the outdoor ca fe
with the retail center, the ca fe becomes more no ticeable from the offices looking down at the site fro m
the surrounding bUildings.
Because the top of the low-rise
retail center is so readil y visible
from the surrounding buildings, all
of its mechanical equipment was
concealed beneath a metal roof.
The equipment is accessible from a
complex system of catwalks using
light gage steel grating to minimize
weig ht. The metal roof was painted
green and green-tinted glass was
used for the skylights to create a
psychological impressio n of life
and to reflect bac k to the earlier use
of the site as a landsca ped plaza.
The exterior of the building also
is enhanced by a colonnaded walkway on one side and a dramatic
fro nt e ntrance including a main

I

RENFROE ... Civing Industry
the Lift It Needs
Marufactuflng hooks and clamps
has been our sale bUSiness for over
30 years . We plan to make It our

ever you might be , call or write us for
an on-the-spot consultation . PrinCipal
offices and plants are located In the

bUSiness for another 30 years .. and
then some
Whatever your needs , and wher-

United States , West Germany and
Japan , With stocking distribution In all
countries throughout the world

le lC.RENFROE &SONS,INC.
P.O.80x 427 9 - 1926Speanng Street - Jacksonvllle,Florlda 32201 _904/ 3 56-4181 _T8Ie)( 056-579
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Slugger
BY JANCY ENG . CO.

Model JM-100 Slugger" weighing only 24 pounds will col
up to 1'/ 1e inch diameter holes in carbon steel one inch
thick in seconds. This is possible only because the JM100 accepts Jancy's patented Slugge ~ annular cutters.
These Slugger8 Cutters are center free and cut only the
periphery of the hole thus requiring minimal torque and
thrust The JM-loo is also heavy duty enough to convert
into a magnetic drill press accepting twist drills up to a half
inch in diameter. The rugged cast aluminum frame and
compact 16 inch overall height is Ideal for steel fabricators
who have holes to cut in hard to get at places.

entry arch composed of Taivassalo,

•

a red g ranite quarried in Finland

and fabri cated in Verona, Ita ly.
Aesthetics also played a significant role on the interio r design of
the structure. The glass skylights

Jancy Engineering Co.
4616 Kimmel Drive· P. O. Box 3098
Davenport. Iowa 52808
Phone319-326-6251 • Fax 319-326-0949 ' Telex 439002
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provide magnificent views of the
surrounding buildings, while also
pro viding a tremendous amount of
natural light. The 500' -long, twolevel ga lleria is fini shed with highquali ty, durable materials including brass, glass and marble.
One of the most notable fea tures
are tall columns ca pped w ith artificia l ferns. In addition to softening
the space, the planters cause vis i-

tors to look up. "As you walk, your
eyes follow the vertical line of the
planters," Belluschi said. And
when you look up, you see the office bu ilding fo r which the retail
space serves as a g ra nd entrance.
To accommoda te this unique
view, the skylight support system
was ca refully desig ned to provide
a lacy, airy effect, but yet be strong
enoug h to ca rry severe wind and

The
BURCO STUD PAK
OUR TRADEMA RK DURA BILlTY, OUALITY

AND RELIAB ILITY!

TOWABLE ARC STUD WELDING SYSTEM
1600 AMP and 2600 AMP
An innovatIve Engine Drive Concept WIth capacIties 10 handle
up 10 7/8·' Studs

IIII~[ ••

•

Low Prom• . Only 56" High

•

low Weight

•

Conver1 lble 10 skid mounted al the Job site

•

Cost about

....

On IV " ,400 Ibs

.to"-

lowe, than conventional systems.

Power Systems
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snow loads. The solutio n was a •
space frame of pipe trusses braced
with a stressed bar braci ng system,
according to Jo hn Nyitray, P.E.,
president of Bliss & yitray, Inc.,
Miami. The trusses are structurally
independ ent from the skylight
framing in order to accommodate
differential
movements
large
caused by the various thermal
loading conditions, he explained.
Uniform stressing of the tensio n
ba rs was critica l a nd was achieved
by threading the ends of the bars
with opposing threads a nd literally
"tuning" each bar by sound. Other
bar braces were heated to a prescribed temperature to achieve
elongation, then welded in place
before cooling to ensure residual
tens ion und er all loading conditions.
The semi-circular trusses were
shop-fabricated in jigs to ensure
uniformity.
To
reduce
the
skylig ht's weight, lighter pipe
trusses were framed between the
semi-circular trusses. The trusses •
are 30' lo ng a nd 1 112' d eep. "The
trusses were similar lin designl to
bar joist but were made of pipe,"
Nyitray sa id . To reduce the cost of
testing, the trusses were load
tested prio r to shipping instead of
weld tested. " It was cheaper and
quicker," he explained. The weig ht
testing was done by the fabricator
und er the su pervision of a testing
laboratory.

Weight Considerations
One reason that weig ht was so
important is that the entire new
structure is constructed on top of
the existing plaza deck structure
over the subterra nea n parking garage and its existing fo undations.
The existing structure is concrete
and the new steel columns were
S\"edge-bolted into the existing
concrete and connected w ith
drilled anchors. The structure used
1,235 tons of A36 steel.
"We desig ned the stnlcture to
requ ire
minimal
reinforci ng,"
yitray sa id . "We tried to keep the .
weig ht do wn as much as possible,
which was one reason we used
steel." The structura l engineer did

•

joint for the new building could not
be made to coincide with the existing expansion joint of the p<lrking
structure.

"Our solution was to offset the
yitray exexpansion joint,"
plained . Offsetting the expansion
joints by one bay resulted in a 30'
portion of the new building that literally slides on Teflon pads located
strategically on the existing garage
roof. The same solution is repeated
in the last bay, where the new
building meets the existing 40-story
office building. The procedure
eliminated the need for an additional expansion joint and the resultant extra cost.

Jurors
Comments :
"This project creates a real gathering space-and one that's in the
sunlight thro ughout the year despite Ohio's climate. It draws the
public in. It looks like a happy
spa c."

•

•

specify some underpinning of foundations at four locations beneath retail spaces containing mezzanine
levels. "We used compaction grouting underneath the existing footings
to improve the soil capacity," he
said. The use of compaction grouting minimized differential settlement and permitted the parking garage to remain fully operational
during construction, which was
critical to the tenants of the office
building.
Other weight saving devices was
the use of steel sandwich wall panels, steel deck, and lightweight concrete floor slabs using composite
design. The ground floor of the retail structure is elevated since the

existing plaza was not flat. "In
order to keep the weight down, we
filled the space with polystyrene
foam and put a deck over it instead
of filling the entire space with concrete," Nyitray said. The same technique was used in the landscaped
outdoor plaza to minimize soil

depth.
Building over the existing plaza
was complicated by the location of
the food cou rt. The food courts siting was predetermined by its location to the nearby buildings-

"The steel frame is light and delicate, and it fills the space with
beautiful shadow patterns. It's inViting, and it's constantly changing
throughout the day and evening, so
the space doesn't tire you out. The
Simplicity and elegance of the
structure was left to dominate the
space. The design is admirable in
that everything else takes a back
seat to the structure, which is un-

usual in this agc of overly detailed
and overly wrought buildings."

Project
Principals:
Architect: Anthony Belluschi
Architects, Ltd., Chicago
Structural Engineer: Bliss &
y itray, Inc., Miami

which would provide its clientele.

Ceneral Contractor. Turner

Further complicating the design
was the food courts complex truncated cylindrical shape. Because of
the e two factors, the expansion

onstruction Co., Cleveland
Owner: Richard E. Jacobs and
David Ii . Jacobs, Cleveland

j
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Ugly is Only Skin Deep
We have to agree. A single coat of gray Ie 531 zinc
silicate isn't exactly an eye catcher. But then isn't
beauty in the eye of the beholder? If bridge
maintenance is your headache, you will find that
the real beauty of high-ratio Ie 531 is below the
surface - because Ie 531 is a chemically bonded
permanent steel treatment.
Ie 531 isn't paint or just galvanic protection
but rather a combination of high-ratio liquid glass
and pure zinc that chemically bonds to the steel
and seals 0(( to become a permanent barrier to
moisture, oxygen , deicing salts and ultra-violet

rays. Should an area become damaged, Ie 531 is
easily repaired with itself - inexpensively, without
blasting and for as long as you care to preserve
your steel.
All of the advantages of Ie 531 zinc silicate add
up to amazing short and long term economics and
peace of mind that will make everything look
beautiful ... even single-coat Ie 531.

r!3

Inorganic Coatings, Inc.
500 Lapp Road· Malvern. Pennsylvama 19355
215164()'2880 ' 8001:145-0531 (USA) · 8OOI522.{)5J1 (PA)

•

• A New Vision For
Airport Design
Airline travel may
be commonplace,
but the new
United Airlines
Terminal in
Chicago is
anything but
common

• With

•

one bold stroke, the
United Airlines Terminal
Complex at Chicago's
O'Hare Airport changed forever
the design of airline terminals. 0
longer will a strictly utilitarian
structure be tolerated . Instead, airports have now matured into modern versions of the grand pre-war
railroad terminals.
But where the old railroad terminals emphasized ornate detailing in traditio nal materials, architect Helmut jahn, FAlA, designed
his "Terminal For Tomorrow"
using glass and steel.
The terminal includes 42 gates
in two parallel concourses, a ticketing pavilion, baggage handling
areas, and an 800' -long connecting
spine.
"The spatial sequences, materials, finishes and lighting are orchestrated in the building design
to produce the appropriate scale
and image for the carrier's flagship
terminal," according to jahn, president of Murphy / jahn, Chicago.
The most dramatic features of
the new airport are the 1,730' -long
vaulted gate areas; the exposed
steel, folded-plate roof trusses over

Glass, steel, and "atura/light combill£' to create a visio1l of ,lte future "' tlte mow
Ullited Airli1les Terminal at O'Hare Airport ill Chicago.

the 120' x 810' column-free ticketing pavilion, and the 800' -long underg round passageway connecting
the two concourses.
The ticketing pavilion serves as
the entrance to the structure. The
area spans 120' and features 54 exposed steel, folded-plate trusses.
Each fold of the trusses is set an
angle of 37 degrees and is 14'-47A;"
in depth, the maximum depth that
ca n be shipped, according to
Charles Thornton, P.E., president
of Thornton-Tomasetti Engineers,
New York City, the project's structural engineer. The trusses were
shop-welded, with 8$&" diameter
pipe top and bottom chords and
(,!i.t" diameter pipe diagonals. At
the ridges, the top chord s of adja-

cent trusses are spaced 5' apart. At
the valleys, the bottom chords of
adjacent trusses are space 2'-6"
apart.
A series of 8" wide-flange members spaced at 10' intervals undulate up and d own directly over the
folded trusses in a direction perpendicu lar to the span of the
trusses. The W8 members make
the individual planar trusses act as
a folded plate system . This combination of flexural W8 members
and the planar trusses allows for
the components to be easily
shipped. In addition, the W8 members simplified the connections of
the architectura l cladding by providing a planar surface.

The connection of the W8 mem-
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This type of rational approach to
engineering fire protection will
give greater flexibility in the future
for the contribution exposed steel
can make to architecture."
just as dramatic as the ticketing
area are the two concourses. The
roofs of Concourses Band Care
formed from welded steel arches.
Because the structure is exposed,
strict attention was paid to the connection details.
The main support system for the
corridor roof is a series of steelvaulted arches spaced 30' on center. In Concourse B, the arches
span 40' to form a 1,730' -long corridor, while in Concourse C. the
arches spa n SO' to form a 1,610'long corridor.

bers to the pipe trusses are all
bolted connections to simplify
erection. Structural steel fabricator
was AISC-member Trinity Industries, Inc., Houston, and steel erector was A1SC-member Broad, Vogt
and Conant, Inc., Cleveland. (For a
complete description of the structural system used on this project,
refer to pages five through 12 of
Modem Sleel COl/slrl/cliol/ Issue
umber 5,1987.)

Natural Brightness
"The skylights in the 120' freespan roof provide natural light,
which in combination with the

folded truss steel superstructu re
and terrazzo floors, produces a
technically articulate environment," ja hn explained . "A major
accompli hment was to demonstrate that the steel could be exposed, even though this would not
be in accordance with the governing building code. Specific fire data
demonstrated the effectiveness of
sprin klers to provide the required
protection. This was the primary
justification of the code variance,

however, ana lytical fire models
later howed that size and volume
of building would prevent the development of critical temperatures.
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Aesthectic Perforations
The vaulted arches were shopfabricated in an I-shape cross section, with continuous welds between flanges and web. Because of
the size of the vaults, two splices
are fully welded and ground so as
not to detract from the architecture. For purely aesthetic reasons,
the 24"-deep vault girders are perforated with 12" holes 24" on center.
"Daylight is used throughout
the ticketing pavilion and the concourses both to improve the quality of space and to take advantage
of significant savings in energy
costs," jahn sa id .
To support the glass mullion
system, purlins spaced 5' on center
span between the vaulted girders.
The purlins are built-up members
on 8.'i1!"-diameter pipe and a WTS.
The WT web is oriented perpendicular to the plane of the glass to improve the flexural strength of the
purlins.
Parallel to the segmental planes
of the glass are a series of 17tl!"-diagonal sag struts that stiffen the
pipe purlins about their weak axis
and transmit unsymmetrica l loads
through the structure. Cross-bracing members are placed intermittently within the planes of the sag
struts to stabilize laterally the
vaulted arc hes. Five expansion
joints were required in each con-
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STEEL DECK INSTITUTE
P.O. Box 9508 . Canlon. Ohio 44711 • (216) ..93·7886
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course to reduce thermal expansion
movements. The vaulted arches are
supported on a series of clustered
pipe columns similar to those at the
folded-plate trusses.
One area that does not have access to any natural light is an underground walkway connecting the
two concourses. Passing through an
800' -long passageway would normally be boring and tedious, but

the architect instead succeeded in
making it one of the most exciting
public spaces in Chicago. The walls
are formed of undulating back-lit
translucent panels. Running the
length of the ceiling is a kinetic
neon sculpture that sequentially
flashes on and off. And as travelers
are whisked along a moving walkway, appropria tely futuristic music
serenades them. While the music

METAL DECKS
STEEL JOISTS
TRUSS GIRDERS

and lights were at first controver- •
sial, the walkway has since become
the first tourist attraction seen by
many visitors to Chicago.
0

Jurors
Comments:
"It's a great structure, a great
piece of architecture. To me it's
music and it's a lot of fun. Its scale,
height, daylight, detail and the
originality of the structural form
contribute to making it an exciting
place. And the scu lpture walk in
the underpass is like a gift to the
people, something that didn't have
to be done, but contributes to
make a most memorable

For over 35 years. Riopelle has
been providing customers With high
quality. S.J.1. Specification steel bar
jOists. ASCE Standard metal decks.
Fa st Estimates: Fax us your lists
or send us your plans
Quick In· House Detailing
Delivery When You Want It
Structural Eng ineering

We serve all fabricators and structural engineers. Our large volume
assures both fast delivery and
highly-competitive quotes. No Job IS
too big or too small. International
shipments available.
For unbeatable prices and favorable credit terms. give us a call
today.

Call Collect: 414-353-8080
FAX: 414-353-8093

RIOPELLE
ENGINEERING SALES . INC
8817 West lynx Avenue

Milwaukee, Wisconsin

53225-1833
U.S.A.
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experience."
"The thing I liked most about it
was the correctness of its
structural form . The members and
diagonal bracing is elegantly
expressed on the outside. The
holes in the structural members
•
make it light and airy and give
you a feeling of wanting to be in
that space. I think the building is a
classic. We' ll look back 25 years
from now and still consider this to
be a world class, elegant building."

Project
Principals:
Architect: Murphy I )a lm,
Chicago
Associate Architect:
A. Epstei n & Sons
Interna tiona l, Chicago
Structural Eng ineer:
Thornton-Tomasetti,
ew York City
General Contractor: Turner
Construction, Chicago
Steel Fabricator: Trinity
Ind ustries, llouston
Steel Erector: Broad, Vogt and
Conant, Inc., Cleveland
Owner: City of Chicago

•

••

•
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Buehler & Bu ehler Associ(ll es, Sucre/m elll o, CA

Q: " Tell me a little about your
job at Buehler & Buehler."
\ : "A t Buehler & Buchler. we arc
retamed b) archItectural firms to
design structural framing for
bUildings. We create plans for
the con~trll c llon of foundations,
columns. beams and bracing.
We prepare calculations and
material ~pec lflCatlO nS shOWing
actual versus allowable member
stresses. The art of \\ hat \\f do tS
taking a bUilding concept and
converting It Into practical co nSlnlClion documents. My Job IS
to see that I! gelS done qUlckl)"
and efflclentl) "

Q: "Why did you select Fujitsu's

•

ElmAnalysis ' over other FEA
programs?"
: "It wa; th e onl) powerful yet casyto-usc I LA program av .. lable on
the market Plain and SImple. We
reqUITed a package that could be
used b) e\eT) one III the orr. e
We have ot her rc\ programs for
speclahzed projects. but most are
so complicated tha t one person
must usc them constantl), Just to
star tun ed
Speed was also critical. Entenng
data ca n be a palllstaklllg process
that takes hours. UmAnal)Sls
allows you to create a model of the
structure on screen-graphically

And If 11 "n't caught. the result
can be dl'>3strous--not to mention
expenslvc_ r1mAnalysls was the
only program that ga\'e a clear,
Visua l repre~enlatlOn of poteTlua l
I11ls1,lke ... , And under the pre~~ure
of deadlines. anyone can makc
mistake ... ,"

Q: · Tell me about some of the
jobs you' ve done."
\ : "Like mo... t \tructural englllecnng
COn511ltJIlts, abolll 75% of our
work CO n\I5t5 of smaller proJccb
-sehool,. "arc house,. and ornce
bUlldlllgo.,--and a fe\\ very large
IHoJeth like the Memon,11 \udl! '
onum being bUilt here In Sacra·
mento . It IS a large butldlllg with
some veT) dlmeult framlllg. Elm
Ana lys" IS the most pratlleal solution-changes In the dC~lgn can
be \'Ic\\cd and loe-nufled graphi.
cally wllholll comprol11l!:tlng the
sthedule And that ·s (Tlllcal

Q: " Do you think ElmAnalysis
has improved the way structural and civil engineers work?"
\ : "By maklllg I r \ program, casler.
l110rc engIneer~ wtll be able to
gel more work done. and wllh
Llrnt\nal)'~I" graphIC Interface
to SAP90'''. more options can
be evaluated. resuillng III better
~olutlon~ ..

-111 T1lll1utcs. \Vhlch means that

Q: "How has Fujitsu's support

you can get morc Jobs done In
less lime and \Vllh more rehable
results ...

been?"
\ : "It's been great The) ha\·e e'penenced engineers a\'atlablc 10 answer
real englllccnng que~lIons. so I
don't haw to worr" about belllg
hung up In the mIddle of a Job."

I} : "What do you mean by ' more
reliable results'? "
\ : "The fact that I! gIves a real, \lsual
representallon of the project
greatly reduces the pOSSIbility of
error. Membt'r orientation IS
Critical l'o r cxample. If a column
emered IntO a program 15 rotated
900 off 115 (orrect aXIS, the struc·
tllralmtcgnt), 15 compronll~ed.
•
tlmAn.!h'I' I,;J ffRI'lrrrd Ir.ld~mark of rUfllSU
"'memJ In(
Ir..drmuk of (ompulrr~ .nd
"Iruclurn.lnl '('k'(IJot ,tunk, III Dan llullhm..on of
Burhltr & Buthlcr IQl.Xll UJlhU ,"'~n(a In( '11
nJtht~ rro.(ncd

"'f'\KI" .

For your FREE ElmAnalysis
evaluation disk,
call bcl\\-cen 4.-\\1-'5P\1 I)~ T Mon - I n
I·S()(J·B J INS (V,A). or 408-432·1300.
ext. '5030 (CJnada or oUI~ ld e t;'-tA)

cO

FUJITSU
FUJITSU AMERICA, INC.
Information S ....t.m. DI.... I.lon
JOSS Orchard 01'1..... Mail Stop 82 6
San Jo.. , CA 1513• .1.081 U2 1300

~!..ld~t::=:~

And so did the fact that our steel joists are
\elY economical Fact is, Wlcraftwas the rerfeet choice fOr meeting schedules and keeping construction costs dCMTn. First,
our joists are easy to erect-a fact that saves
time and money on virtually any job where
they're used. Second,
they cost less
than altemati\e structural systems. And
third,
Wlcraft is known fOr on-time
delivery, so construction schedules are met
and cosdy delays avoided.
True to fOrm, \\e delivered the joists-as
\\ell as our steel deck-to the hospital site on
Wlcraft trucks, exacdy on schedule. And the
hospital was brought into the \\Orid with the
greatest {X)SSible ease.
It's this kind ofde~ndability, alongwith
the time-tested quality ofour PrOOucts, that's
made Wlcraft the ~t joist manufacturer
in the country And made us a \\elcome addition to all kinds of building projects.
To Und out h(M!\\e can help you build
structL1IeS faster and more economically,
contact any of the plants listed eelow, or
see ~t's 05100MJL WLCRAFT
and 05300NUL
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recause
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An Invitation To •
Travel
Philadelphia
takes a bold
approach to new
subway entrances
ubway entrances all too often
are uninspired rectangles.
Rather than duplicate this pedestrian approach, the architects of

S

seven

new

entrances

for

Philadelphia 's subwa y system
o pted for a dramatic combination
of glass and steel.
"We used an umbrella design as
a welcoming shape, as opposed to
the box-like shapes found so often
in public works," explained C. Anthony Junker, AlA, a partner with
Ueland and Junker, the Philadelphia-based architects of the head-

•

houses. "OUT inspiration w as Pari s'

Philadelphia's lIMO sulnmy e"trallces are des igned witlr a "welcoming" "mbrella shape
instead of a mort comm01l boxy look. Glass and steel were essential to the design j" order
to create all Opell , airy look.
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Art ouveau subway stations. We
wanted a similar flower motif,
something light and airy."
The seven new subway entrances stretch along Market Street,
one of the city's major retail and office thoroughfares.
The architect's desire for a light
and airy structure led to the use of
curved steel columns covered with
tinted glass. "We considered using
aluminum columns, but the sections would have been heavier and
more boxy," Junker sa id .
The designer also considered
stainless steel, but the cost was too
high, so painted A36 steel was
specified instead, accord ing to
Formanek,
P.E., the
George
project's structural engineer with
Ang Associates, Philadelph ia . "The
weight of the mai n structure is 15
lbs./sq. ft., while we took a more
conservative approach to the um-

•

/

•

brella, which is 24 lbs/sq. ft." The
extra steel in the umbrella is designed to resist both inward and
outward forces, especially wind, he
explained.
The connections are all welded,
and from an engineering standpoint, the design was very straightforward. "However, the curved
members did require the fabricator
to take extra care," Formanek
noted. The frames were transported

to the site in four sections and required very minimal field welding.
The glazing was installed at the
site.
The size and shape of the steel
members were chosen both for
beauty and to resist vandalism. The
members were rolled into a highly
irregular shape
with
many
rounded protrusions. "We were
trying to make use of the full potential of rolled steel, so we chose a

shape that would cast a lot of shadows and make the structure visually
interesting. We built decoration into
the material itself," Junker said. The
irregular shape also was designed
to resist vandalism by making it
very difficult to attach posters to the
steel.
Vandalism also was a concern
with the large expanses of glass.
"We had to weigh the possibility of
vandalism against the benefit of cre-
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ating the desired effect," Junker
said . "Often in subway work, you
put in g rillage o r ba rs. But that's
depressing. And we didn' t want to
use plastic beca use it hazes over the
long-term ." Instead, 1f2"-thick
sa fety glass was specified . "So far,
there's been almost no va ndali m,"
accord ing to Junker.
The glass' g reen tint and the
steel's green pa int were chosen as a
color "with some life to it," Junker
explai ned . "Also, green has a n association with wea thered bronze,
which is a traditional material for
outdoor fixtures but one that ca n
very rarely be afforded today." 0
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W indow Wall / Curtain W all Mockup Testing
• Testing Facility is 4s..

cu rvilinear roof.

"It's delig htfu l to fi nd a little
gem like this. To be a gem, a ll the
li ttle pieces have to come together.
I think this structure with all its
detail could really be called

• Per ASTM and AAMA
• Co mputer aided datn
acquisitio n with instant
deflectio n reAd ings +/-

.001 inch.
• D ynam ic Tests us ing
2000 HP Alrcra(t Engin e
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"It's a set of very elega nt
subway entrances that are very
reminiscent of the iron subway
entrances in both Paris and
Lond on. I thin k, given the nice
pedestria n scale of Philadelphia,
that these do an excellent job of
decorating the treet and making a
suitable entra nce to the subway."
"The thing I like about it is the
two di rectiona lly curved umbrellas
w ith thei r graceful curvilinear
form tha t complements the

foot high by 70-foo. long,
300 ps( lo ad ing capacity .

Specificat ions.

No\-'embcr-Decembt'r 1990

•

•

exquisi te."

Project
Principals:

Architect: Ueland and Junker,
Architects & Planners,
Philad elphia
Structural Engineer: Ang
Associates (fo rmerly Omega
Consultants), Philadelphia
General Contracti ng Firm:
eshaminy Construction,
Inc., Feasterville, PA
Owner: Southeastern
Pennsylvania Transportation
Authority, Philadelphia
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New Domestic Bolts ...
At The Head Of The Class!
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MILL CERTIFIED
HIGHEST QUALITY
DOMESTIC
AVAILABLE
FULLY ASSEMBLED
AND TESTED

FOR INFORMATION CALL 1·800·782·4544

LOBR Structural Fasteners. Inc.
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A Traditional
Racecourse
State-of-the-art
facilities are
combined with
traditional design
to create a first
class racing
facility
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The grandstand at Arlington International Rncecourse features a 120'-10"8
cantilnlf!red roof system . The articulation of tile large trusses ea" be clearly seen i" both
tile photograph and budding elevatio"s above.
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hen the old and beloved
Arlington International
Racecourse in Arlington
Heights, IL, burned down in 1985,
the owner vowed to rebuild an
even better structure. But horseracing is a traditional sport, and while
the new 700,OOO-sq.-ft. facility is
modern and technologically up-todate, it's design renects traditional
values.
"A rchitecturally,
the
client
wanted a simple, yet traditional s0lution," explained Hal Iyengar,
S.E., a partner with Skidmore, Owings & Merri ll, Chicago, the
project's architect and engineer. A
traditional approach also helped
the facility blend in with some of
the older brick buildings.
The primary purpose of the fa cility is as a grandstand, though it
al

0

houses ancillary

•

functions

such as a clubhouse. "We considered various high-tech solutions,
such as a cable-stayed roof, an exposed tetrahedral tru~~ and a mast
with cables, but we rejected them
as untraditional. They were just too
jazzy for such a tradition-rich
sport," Iyengar said .
•
Instead , SOM designed a 200'wide by 680' -long, six-level structure with a 120' cantilevered roof

•

•

•

ystem. The roof truss cantilever is
believed to be the longest span
cantilever for such a facility in the
United States, according to
Iyengar.
"The roof form is traditional in
shape and respectful of the traditions of horse racing," he explained .
The structure essentially consists of tapering triangular cantilever trusses that are approximately
27' deep at the support and narrow
to only 2' at the ends.
The trusses are spaced 40' on
the centers. The bottom of the cantilevered part is nearly horizontal
with a slight camber upward while
the top is tapered for a downward
roof slope. The cantilevered truss
is continuous with the back truss,
which spans over a distance of
about SO'. The columns over the
back spans provide the necessary
tied owns, thus assuring the stability of the cantilever system. The articulation of the truss can be
clearly observed in the end elevations (see diagram).
The columns and the back-span
structure were erected first and the
120' ca ntilever part was prefabricated into a single unit and was
connected to the back-span truss at
the ridge column line.

Tire large
trusses Wt',,'
as"'t'",lIIrd Oil tire
:.:rOlmd to l'('ry

lIght tolem"ccs.
Saft't" l1l't~ wert'
nllnclted to tllf
lru .. ·;(·:; W ltI,

tWI1l

enl,ie> nlld pulled
""Ol'OsltlO1III<t'{ort'

tire mm workers
wert' allowed O/lto
tl,f trusses, whIch
werr frt'(ted 100'

111 tlll'mr

Tight Tolerances
The trusses were assembled on
the ground to very tight tolerances
to achieve a uniformly cambered
structure for a straight eave edge.
"The engineer wa s shooting for a
very low deflection," explained
William Ilanson, who was formerly a project ma nager with
AISC-member Broad, Vogt & Conant, River Rouge, MI, the
project's steel erector. "We measured the heck out of it on the
ground and ended up with less
than !iii" deflection .
Each of the 18 trusses weighed
52 tons and were erected in two
pieces. The entire project used
6,600 tons of structural steel. Steel
fabricator was Pitt-Des Moines,
Inc., Melrose Park, IL.
The tru ses support a 3" metal
deck on its roof with a 2" architecModem SIt.ocl Constructum
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tural standing sea m metal enclo-

photos from file lJllck sure. This metal deck system spans
of the faollly s/lOw
10' between W8 purlins that span
till' basic
21' maximum to secondary girders
COllstructioll
spanning 40' between the trusses.
Transverse trusses perpendicular to
seqllt'IICl'. Tire
col"mns ami the
the main trusses are provided at •
/'IIcbl'(lII of tile
several locations including one at
the ridge line. This truss system
gra"dsltmd
structllrt'l(lf're

trectrd first a"d ti,t"
tilt' 120' CIllllllet'c:r
~J(lrt UYh co,,,,eclt'd
to tilt' back-s~IQ"
truss at tlll'r,dgt!
col,in", I",e A rear
of tile fllllSl,,'d
structure aptly
illustrates some of
tire bwldmg's
trad,tlO"al de;;8"
elements.

""'IV

prOVide.; lateral stability 10 the
overall roof system, and the lateral
system of vertical trusses is contin-

ued on framing at the bottom chord
level of the tnosses. The bottom
chord also supports light framing
with a metal ceiling system over the
grandstand sca ting.

The client considered installing a
glass wall the entire length and
breadth of the grandstand area, but
decided that it would hinder
sightlines. Ilowever, provIsions
were made so a glass wall could be
installed at a later date.
The new facility was constructed
over the existing foundations of the
old facility, which involved extensive consideration of imposed
loads, and slnoctural steel framing
was therefore a natural selection.
The primary tnoss members are
wide flange sections with connections involving two gusset plates
that arc bolted to the members. The
bolts arc high-strength A490 in slipcritical connections and were gen- •

erally 1" in diameter.
The design of the roof system in42 J Modern Steel
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WE BEND STEEL
volved studies of snow and wind
forces including wind tunnel testing
to appropriately evaluate the dynamic characteristics and the im-

posed loads. "We looked at the
trusses at Wrigley Field Iwhere the
hicago Cubs play I s hortly after
completing this job and the trusses
at the racetrack are engineered to
ca rry far greater loads, primarily because

of

snow

considerations,"

Hanson sa id .
"The roof system in structural
steel represents a highly effi cient
conventional truss system for an elegant, mod em roof form for a state- I
of-the-art grandstand
facility,"
Iyenga r said .
0

Jurors
Comments :

•

"The gra ndstand has a unique
from and a strong awareness of the
landscape. It relates very well to
the existing buildings. I thin k it's a
socially inviting structure that
offers a lot of opportunities for
interaction between people, and the
races, and the horses coming into
thc ring. Thcre's a constant feeling
of people all around the place."
"It's a heroic structure handled
very well in a straight triangular
truss form that comes down to a
sharp point, which makes it very
elega nt in form."

Project
Principals:

•

DOSCO

Architect: Skidmore, Owings &
Merrill, Chicago
Structural Engineer: Skidmore,
Owings & Merrill, Chicago
General Contractor: McHugh
Construction Co., Skokie, IL
Steel Fabricato r: Pitt-Des
Moines, Inc., Melrose Park, IL
Steel Erector: Broad, Vogt &
Conant, Ri ver Rouge, MI
Owner: Turf Club of Il linois,
Arlington Heights, IL

WIDE FLANGE BEAM, CHANNEL
T SECTION, ANGLES
RECTANGULAR TUBE
STRUCTURAL & DECORATIVE
CALL GARY BEDWELL
7036284157

Time Saved Is
Profit Earned.
Is wasted time causing yo.r profitS to VIIllsh
1010 thin air? Outdated software IJ" marualJm>!S
Sing can waste minutes In the office. and that
elJjBtes to hours IJ" days lost In the shop or field
STEEl 2000 IS the solution
STEEl 2000 IS a new ful~ Integrated. multiuser
steel labncatlon management system. created to
Increasa yo.r profits by decreaSing the time you
spend on each 100 Even computer novices cen
become productlllll Immediately
Designed end Implemented by lamcators.
STEEl 2000 IS the result of years 01research and
development by Steel Solutions Inc In COOlunctlon
With Steel Seiv1ce \1rJmrtlon. an operational. multi
plant steel company Gall today for more detelled
InflJ"nlatlon - before your JJ1lflts disappear
Service Genter Mill Orders
Estimating
FameotlJ"
Purchase Orders Drawing Gootrol
InventlJ"Y
Multlng
Accoo1tlng

STEEL SOLUTIONS, INC.
2260 Flowood Dnve
POBox 1128
Jackson. MlsslsslP!l139215

601 ·932-2760 FAX 601 · 939· 9359
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A 925'-tall architectural gem has
forever altered Philadelphia's once
conservative skyline

L

andmark status is rarely
given to a building immediately upon completion, but
One Liberty Place is such a powerful architectural statement that it
has forever altered Philadelphia's
skyline.
For more than 100 years, City
Hall- topped by its statue of William Penn- was Philadelphia's tallest building. In fact, for many
years, a gentlemen'S agreement between developers and the city precluded any design from topping
the statue's height. But by proposing a 925' -tall, yet relatively thin
building, Rouse & Associates persuaded the city that in the long run
the quality of light and air at street
level would be improved .
And Rouse's case was bolstered

by Murphy/ Jahn's Art Deco-influenced design that recalls the
hrysler Building's beauty.
''The design strives toward a
synthesis between expression of the
romantic yearnings of traditional

skyscrapers and the display of
44 I Mod(.'Tn St('{'1 Con"tructlo n
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modernist t('Chnological imagery,"

according to Ilehnut Jahn, FAIA,
president of Murphy/ Jahn, Chicago.

Elegant And Optimistic
Design
"Streamlined and powerful, the
building's profile and structure
represent a combination of boldness and refinement, " explained

Charles Thornton, P.E., president
of Thornton-Tomasetti, P. . , the
project's ;tructural engineer. ''The
structure make& an elegant and optimistic statement about Philadel-

phia and its future.

on,equently,

it is a unique, dynamic design- in-

fluenced by the past but without
duplication of all the forms, materials and structural ;ystem.,. A building of this si/.e designed 111 the
1920s or 30s would have had between 40 to 50 Ibs. of ,tructural
steel per sq. ft.; not 23 psf as constructed."

The building's curtain wall i>
composed of glass and granite pan-

•

•

•

els set in an aluminum grid of
shaped members that reinforces
the tower form with its articulated
structure. "The building's verticality is emphasized by the gabled
centerp'ece on each face which express the eight main 'super
columns'," Jalm explained. "The
contrasting horizontal treatment of
the corners emphaSizes the effect,
as does the gradual transition of
the skm from stone at the podium
to all glass at the top. The multiple
gablCl> on top of the tower create a
visual image and logical conclusion
to the building's geometry."

Steel Minimizes Member Size
Stru lural steel framing was
chosen for its flexibility, high
strength, and its ability t transmit
large tensile and compressive
forces efficiently and yet keep the
size of members to a minimum, according to Thornton. Built-up
wide-flange sections were used for
all outrigger diagonals and core
and outrigger columns because of
the large forces and required thickness of plates. Their use also facilitated fabrication and erection. Steel
fabricator was former AISC-member Steel Structures, Inc. (no longer
in busmess) and steel erector was
A1SC-member Cornell & Co.,
Woodbury, J.

•

Superdiagonal Outriggers
The selected lateral load resisting system is a superdiagonal outrigger scheme comprised of a 70' X
70' braced core coupled with six
four-story diagonal outriggers at
each face of the core located at
three points over the height of the
building. "The system works in a
similar manner to the mast of a
sailboat, with the braced core acting as the mast and the outrigger
superdiagonals and verticals forming the spreader and shroud system," Thornton explained .
ThrL'C sets of eight outriggers
were found to be most efficient,
with the outside end of the superdiagonals placed at the 20th, 37th,
and 51st floors. To reduce uplift
forces on corner core columns and
the outrigger columns, most of the

011(' Liberty Piau's distmctlt"t Ar' Deco Splrf has quickly madr It DIU' of
PJllladelpluQ's most WIdely reco8tJ1Zl'd blllldmgs.
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building's dead load was concentrated on the corner core columns
and the outrigger columns. This
was accomplished by introducing
exterior transfer trusses at the 6th,
21 st and 37th fl oors. The trusses
spa n between the outrigger columns within the ex terior face and
thus funn el dead load into the outrigger columns to compensa te for
uplift due to wind pressure.
(For a complete discussion of
the building's structural system,
including alternatives considered,
see Modem Sleel COllslruclioll, Issue
Number 2, 1987.)
Re-entrant Corners
The tower is square with re-entrant corners, and the tower and
podium merge through clea r distinction of wall surfaces that either
reach the ground or are setback,
Jahn explai ned .
"There is a shift in plane between the building's shaft and the
corners emphasizing the loca tion
of eight major columns tha t tie

Th" IIIlIldlllis ric1li.v detailed base rell'forces tile Art Dew feel of 1/', roof IlIIf .

with outriggers to the building'S
braced central core at intermittent
fl oor levels," he said . "This trea tment creates a synthesis between
the structural determinants and the
fi gurative form of the tower's shaft
and reinforces the structure as

load-bearing and the nature of the
skin as infill between."
In developing the superdiagonal outrigger system, the engineer
and architect worked closely together to ensure that the presence
of the diagonal outriggers pcne-

80812THE TOTAL 80LUHON
for today
and the future

Take control
ofchange",
With SDS/2 you enter data
only once to estimate,
detail and produce each
job. This complete integra·
tion saves you time and
money because the same
information is used all
through the process.
Fewer people are needed
to control more data-and
they can control it with
"Software for the Proiesslo".,"

800,443-0782
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greater speed, accuracy
and consistency than ever
before. And while SDS/2
conforms to the fabrication
processes you use now, it
doesn't lock you into the
present. It lets you im·
prove, upgrade and make
the changes needed to
stay com~etitive. Rest as·
sured we re thinking about
the future, too. Periodic
updates mean your SDS/2
software modules will
always be at the leading
edge. The total computer
solution is here today and
it has a name-SDS/2.
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nre fault'r IS square With r(' -~"tra"t cornet'S, mId tilt foultr and podwm merge Olrollt'{h
n dear dis/mellO" of wall slirfat-es 'lrat tilher reacl, the .'<Tomld or art' <>etmck. I"tenor
de .. igm.>rs sllIdu'fll'orious layout "lath to ('"sun' ,ltat fhe floor .. hallfS ""d sizes wert
conducit'l' to lea s;tlt~ aclivity.

trating down through certain lease
space at eight locations on 12 floors
wou ld not interfere with an efficient layout. "Interior planners
made various layouts for full-floor
and partial floor tenants and concluded the inclined superdiagonal
columns would not hinder real estate leasability," Thornton said. 0

Jurors
Comments:
•

II."'"

I l)

"The thing I liked about this
building is the presence it has on
the skyline and the way it attracts
your eye upwards as the shape
starts to diminish in form all the

way up to the spire. The ;tructure
is very clean and straightforward."
"The real test of the success of
this building is that even though it
started out in controversy, in the
end everybody has agreed that is
was the right move and it truly
does create a new landmark for
the city. It has moved the center of
Philadelphia and caused a
resu rgence in developm nt in the
city."

"This building has a
particularly Modernist cast to it
without being a throw back to the
high-rises of the past. This
building is a high-rise of the
present."

Project
Principals:
Architect: Murphy I Jahn,
Chicago
Structural Engineers:
Thornton-Tomasetti P.c.
ew York City
General Contractors:
(Joint venture)
Dnscoll l I luber, Ilunt and
Nichols, Inc., Indianapolis
Steel Fabrica tor: Steel
Structures, Inc.
Steel Erectors: Cornell & Co.,
Woodbury, N.J.
Owners: Rouse & Associa tes,
Philadelphia
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Industrial
Context
This small office
building fits in
with its industrial
neighbors while
still making a
strong design
statement

•

I

ndustrial center!') arc not normally known for llward-win-

ning architecture. All too often
they tend to be either huge, bulky
st ructures or run-of-the-nlll1 prcf~b
ricated buildings. But by adoptIng
the basic design of th ' site- ' e"sting metal buildings, the arch,tect of
a new office building for the Electro-Coal Transfer Corporation In
Davant, LA, succeeded In creating a
simple, yet elegant, structure.
"There arc a lot of rectangular
metal buildings on the si te with
their entrances on the "hort end,"

explained Peter Priola, A lA, project
designer with The Mathes Group,
New Orleans. "We wanted to keep
the SlIme linear feci, but also provide a space that would scrve the
needs of the building's various occupants." The building hou>cs executive offices, field supervisory
per,onnC'l and a meeting/ training

Till' list' of metal .. ,dm8 Oil Electro-Cool Tratlsfer CO'I'0ratlo" office lmildmg I/d/PS

•

relatl' 1110 til,' "urrcumdmg mdustrial bwldmgs . Tilt arclull'Cts designed large
tTilII s/u n''''I'lmeb and wmdoll's to let i" a lot of IInturalligllt , but added otl('rhallgs to
I'rt.'t't"" ('XC~SlVt~ summ,', heat gaitl and glare. Pltot~ by Alan Knrch",er

room for usc by all emploYl'!.'S.
The rl'Su it is a 120' , 76', twostory linear building dominated on
the lower level by metal cladding
and on the upper level by giving.
And adding to the building's industrial feel b a partially exposed
s tructural frame. As a cons(.·(.luencc

of the deSign, the stru ture at once
relate, to the other stmcturl'" on the

site and boldly announces itself as
an office and not an industrial
building.
In addition to relating contextually to the other buildings On the
site, the linear shape optimi7ed the
views of an adjacent river. "Large

--~--------------~ .

windows were more important on

the second level because the view
of the river from the first story is
blocked by the river's levee," Priola
explained . Rather than install
blinds or drapery to shield the offices from the sun, the architect deSigned a translucent canopy above
the window wall .

-

Natural Light Crucial
Most of tit,
of
f;t~
art' .~ rolllJ(·d
On the interior, the first noor feaaWl/fill
n untml
tures a double-loaded corridor.
ilghtwd/.
Tlte liS<' of
Most people's offices open directly
off of this corridor, with a few of- Sli'r/ {mminx
fices group<.'CI around alcoves. The l'nabled Ihe
noor of the second story above the dl's(r,:m'r, 10 allow
corridor has been cut away, which for tlu' nmtl1lgl'flr.¥
allows a tremendous amount of of addmN 'JOys 011
natural light to penetrate down to till' {'a st ('nd at a
Illter daft'.
the fi rst noor.
"We grouped the people who
would be in-and-out of the building all day on the first noor," Priola
said. "The second noor contains
morc executive space and the offices for the engineers. The vice
presidents offices' received larger
glass expanses."
Stnlcturally, the building is
fairly straightforward . "In the short

t- - _ ....

,-~1J!!I.la.!~.l--:.i.:.
.. 1 .. /L./1 .. /l . ..rL.
-'11 _.-

-:0:...'--_ _

direction, we had moment connec-

tions, while we had bracing in the
long direction," explained William
Cromartie, P.E. Cromartie is now
with the Port of New Orleans, but
when the project was designed he
was an engineer with The Mathes
Group.

•

I-·~

ED--."'

The connections arc a combina-

tion of bolted and welded COnnections. "A lot of the connections
were dictated by architectural considerations. Because the some of the
steel was exposed, it was a design
decision as far as the number of

bolts and whether the bolt heads
were showing or not," Cromartie
explained . Most of the steel is A36,
but some of the exposed, columns
were designed as ASOO tubes. In
total, the building used 90 tons of

stnlctural steel, 25 tons of bar joist, ance was much tighter. Fortu·
and 10 tons of miscellaneous steel.
nately, the contractor, Claiborne
While the structural design was Builders, Inc., ew Orleans, did an
relatively simple, fabrication and excellent job of placing the anchor
erection was made more difficult bolts within the foundation .
due to the required tight tolerances.
The building also had to be very
On one side of the building, the plumb because of the window
columns extended 40' . The column walls on the second story and due
depth was 6", and normally the to the framing for the awnings.
erector would be given a 3/ 4" leeAnother compli ation was the
way. But because it was contained sloping roof line, which created a
within a 6" wall cavity the toler· lot of different angles. And finally,
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A project
designed for the
future deserves
a coating with
a future: Tnemec.

A lot of /latllral
ligh' {lou'S ill to the
cellter of tile
bllildillg {rom all
overhead skylight .
Atso, tile exposed

A great idea is worth
protecting, whether it's a
new structure or an older
building that's being
renovated.

strJlctllreadds to
tile indllstrint feel of
the building's
architecture.

Our high-performance
coating; for specialized
architecture are the
best protection you can
specily. Their long service
eliminates frequent
repainting and lowers
life-cycle cost.

And they're beautiful.
Give your building a
bright future. Give it
Tnemec. caJl us today.

~~

•
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the stair rota ted 180 degrees and
was only supported at the top and
bottom with moment connections.
The stairs were shipped as one
unit, and fabrication had to be very
precise.
The total project cost was
$74.86 / sq. ft., or just under $1 million.
0

Jurors
comments :
"I like this building because, as
opposed to a lot of the other ones
where there's a lot of
customization of the steel in a very
sophisticated way, this one seems
to use steel litera lly right off the
shelf. These are a bunch of
standard manufactured pieces that
have been put together in a very
elegant way and the detailing is
extremely consistent."

•

"I think this is a real sleeper
because it doesn' t try to do
anything overly exciting or make
any high architectural gestures. It's

just a very simp]e, utilitarian

building that's quite elegantly
done. It's not trying to be more
than it is, and it's beautifu lly
executed.

-

"I'd say this is the kind of
building you wish you saw more
often. It's a simple, modest
program from a budget
standpoint. it utilizes steel as a
very expressive element by using
the standard elements detailed
elegantly."

Project
Principals:
Architect: The Mathes Group, A
Professional Architectural
Corp., New Orleans
Struc tural Engineer: The
Mathes Group
General Cont ractor: Claiborne
Builders, Inc.
Owner: Electro-Coal Transfer
Corp., Davant, LA

I

I

II
can your

nearest Tnemec

representative or us direct at:
Tnemec Company, Inc.
Post Office Box 411749
Kansas City. MO 64141-1749

TEL: 816 /483-3400
FAX: 816 /483- 1251
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AISC has given

its seal of approval
~o only one business
Insurance program.
The American Institute of Steel Construction has
given its seal of approval to the business insurance
program from the CNA fnsurance Companies. The
reason is our proven ability to respond to the
specialized insurance needs you have because of
the specialized nature of the work you do.
This business insurance program provides a
comprehensive package that can meet virtually all
your business insurance needs, including commercial property, commercial liability, commercial
auto, workers' compensation and commercial
umbrella. The program also offers you th oppor-

tunity to be eligible for a safety group dividend'
based on the efficient control of losses.
With the program's comprehensive approach
to coverage - plus specialized loss control services and responsive claims handling - you can be
assured of receiving the best value an associationendorsed program can offer You can be confident
about the stability of your program, too. It's backed
by the experience and financial strength of one of
the nati n's largest and most respected insurance
organizations.
For more infonnation, call 1-800-CNA624 I.

·Safety group dMOends, available In ITIOII stales. are dedared by CNJCs Board of DlfedOt's and cannot be guaranteed

CNA

For AU t he Commitm ents You M ak('"
The CNA InsoraI'Ioe Compat'lleS unc:iet'wribng CAM programs wiI vary aocordIng to !he aMl'Bge These oompanes InClude TransportabOn Insurance Company,
V8lIey Forge InsorallOll Company, ContJneotaI Casualty Com~ Nauonal Fire Insurance Company of Hartford, Amencall Casualty Company of Reading, Pennsytvalll8
Of TransoonttnentaIlnsurance Company CNA Plaza. Oucago, L 60685
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Natural Light
Enhances Pool
Steel arches
proved the most
economical and
aesthetic method
of creating a
required 65' clear
span

W

•

A vIew from if,sIde and out: Lettitlg in Q llUge amount of IIalural light was crucial to
tilt deslg1le,s plat! for the Hamilton College Pool. lu,,' a~ ""porta,,' was tilt use of steel
'hrt't>-h",sed arches for the stn,ctural sysftom, w/uch alluu'f"fi both the required 53 ' head
room alld 65' clmr 51"'''' Photography by Richard Mar,delkom 10 1989

•

hen movie producers envision a college campus,
they
usually
picture
omething similar to Ilamilton College in linton, Y. Founded in
1812, the campus features grassy
knolls, stands of trees, and fine old
buildings of locally quarried stone.
Though many of these old buildings can be readily renovated for
use as modem classrooms, the
college's pool was hopelessly outdated. In addition to being drafty
and leaky, the building, which was
built in 1838, was only large
enough for a 25-yard pool-much
too small by today's competitive
standards.
While it was clear that a new
building was needed, it was less
obvious what form it should take.
The program that was finally developed called for a pool facility that
would be very modern in use, but
would still be aesthetically appm·
priate to the campus and the adjacent buildings.
Stone Exterior
The architects met the aesthetic
concerns by cladding most of the
building in stone from the same
quarry that produced stone for
many of the other buildings on

Modern Steel Construction I November-D«ember 1990 I S3
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campus. In addition, the sloped
roof was covered with tile, with the
exception of metal roofing on the
gables.

•

Cost Savings
To reduce costs, however, one
side of the building was finished
with metal panels. This was not an
aesthetic concern, however, because that face of the building is in
a service courtyard area that is not

dor is simply painted wallboard
over the existing wall of the neighboring gymnasium. But the other
wall is a shimmering wave of glass
block.
"We wanted to put people in the
right mood as soon as they entered
the facility," explained Charles
Rogers, AlA, project principal with
architect Perry Dean Rogers &
Partners, Boston. ''The curving
glass block wall relates to the quality of light on water." It's the beginning of a nautical scheme that is
all the more impressive for its subtlety.
A- A
The 60' x 100' pool is beautifully
detailed-from the 6" noor tiles to
the exposed steel structure to the
Tile IISI! of Inrge
natural cedar decking that is part
gln« block nlld
of the roof assembly. But perhaps
V;S/O" glass w;"doU's
its most notable feature is the
"01 o"'y let tlntum1
abundance of naturalligh!.
light 11110 Ille pool
"A big argument in designing
area, but also created
pools is whether to have winall at le"t ;0"-8l'f1 ;,'g
dows," Rogers explained. "We
exterior.
took a trip to Finland and examP//Olograplly by
ined their treatment of natural light
Richard Mm,delkonl
in pool and sauna areas." As a reCD1989
sult, it was decided to feature large
window walls, again primarily featuring glass block, though there is
some vision glass.
The pool's brightness is further
enhanced by the beautiful deck
and high ceiling, which reaches 53'
at its zenith.
The roof deck is a sandwich
panel of :¥4" marine plywood , 2 x
12 joists, cedar planks and roof insulation and vapor barrier. "The
roof deck acts as a lateral diaphragm designed to take the forces
in that plane of the roof," explained
Llewellyn S. Bolton, III, P.E., a prinCipal with Bolton and DiMartino,
Worcester, MA, the project's strucgenerallyacces ible to the public. A tural engineer.
green color was chosen for the
S3'-High Ceiling
metal panels to relate them to the
copper that was used on the para"The deck system is supported
pets of several neighboring build- on 12"-wide nange purlins spanning 25'. The top nange has a variings.
While the exterior is clearly tra- able moment of inertia and is supditional, once visitors enter the cor- ported on a three-hinged arch
ridor leading to the pool area, they spanning 95' . The arches are 25'
immediately become aware that high at the eave and 53' high at the
this building is unlike any other on ridge line." The hip roof portion is
the ca mpus. One wall of the corri- framed with wide nange beams
Modero SIN'I Construction
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supported on 8" diameter pipe columns.

The arches have moment connections, while the other sections
are all shear connections. The
joints are a combination of shop
welds and field bolts. All of the
steel is blast cleaned and painted
with a 3-mil-thick zinc rich primer
at the shop. The second coat is a 4mil high build epoxy.
"We considered using a truss
system or a simple beam," Bolton
explained. "But a simple beam at
95' would have meant using a
plate girder, and that's very expensive. We didn't want to use a truss
because of its depth." With a truss,
in order to achieve the necessary
headroom for divers, the roof
would have had to be raised,
which would have meant additional framing costs, as well as the
expense of heating the larger
space.
"The engineer and I went
through a lot of structural options
before deciding on this system,"
Rogers added . "This system gave
us a lot of natural light and the
roof line we wanted at no extra
cost."
Decorative Elements
For added decoration, the 3'deep arch rafter beams are perforated with l ' diameter holes at 2' 9"
on center. "The holes are purely
decorative. The web takes the
shear, while the flange takes tension and compression. The holes
don' t effect the strength of the
member," Bolton said .
"The holes relate to the nautical
environment," Rogers added .
"They suggest portholes and also
present the steel on a more human
scale."

The use of 6" tiles also created a
more inviting arena . But the tiles
also were chosen in an attempt to

create a faster swimming environ·
ment. One theory that was presented to the pool's designers contends that a larger tile has less
surface resistance and contributes
less to the pools turbulence than
would a smaller tile.
The pool is adjacent to the old

A

It''vy

",,/I

glass-block
i"
the corridor leading
/0 Ille pool creales
a pyscllological
image ofu'ltller.
Pllolo hy Ricllard
Mn"delkom «:>1989

gymnaSium and shares with it
locker and shower facilities, as well
as use of the gym's boiler plant.
The pool does have a separate
HV AC system, whi h utilizes large
air handlers to maintain a comfortable and odor free atmosphere in
the pool area . The air supply is introduced at the floor level through
linear grilles and along the three
exterior glass exposures. Exposed
12" stainless steel stacks blow hot
air across the building's skylights.
This sheet of warm dry air over the
glass and walls is designed to effectively prevent condensation on
these surfaces.
0

the expressions of the steel. It has a
clarity and simple design that is
carried throughout the whole
concept"

"I think this building has some
exquisite details to it. It holds
together as a building even though
it's somewhat eccentric in some of
its expressive elements,"

"It's a joyous building that
celebrates the activities and the
spirit of its use. It says: "I'm a
recreational facility. Enjoy me."

Project
Principals:

Jurors
Comments:
"The interior spaces are really

quite a lot of fun . The way daylight
comes into the space keeps it from
ever being tiring. I think it's quite
light-hearted, which fits this type
of space. It has a great deal of
consistency in the detailing and
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Architect: Perry Dean Rogers &
Partners, Boston
Structural Engineer: Bolton &
DiMartino, Worcester, MA
General Contracto r: Murnane
Associates, Whiteboro, Y
Owner: Hamilton College,
Clinton, NY

J
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,

,

•

Rei nterpreti ng
The Past
388 Market Street
is a modern
version of the
famed flatiron
buildings of a
bygone age

S

•

•

an Francisco's plethora of angled streets once led to the
proliferation of flatiron buildings. As real estate values soared,
these old buildings were gradually
replaced with modern highrises.
Unfortunately, in the name of leasing efficiency, these new structures
were almost always rectangular in
form .
When several small buildings
were demolished on a triangular
site in the heart of the city's commercial district, it was almost expeeted that another rectangular
structure would be built.
"My first impression of the site,
however, was that there should be
a flatiron-type building on it," said
Lawrence Doane, FAIA, a senior
partner with Skidmore, Owings &
Merrill, San Francisco, the project's
architect and engineer. In addition
to the aesthetic advantages and
historic precedents of a flatiron
building, the tight site enabled the
designer's to construct a larger
building. "I really wanted to do
that shape, and the site is so small
that it helped to justify it."
The desire for more floor space
also dictated the usage of the
building. San Francisco's interim
development guidelines at that
time allowed a greater density in
return for specific uses and public

388 Market Street's distinctive flatiron shnpe creates a breathtaking view from almost
any Qngle. The tria/lgu/nr slmpe has historical precedents a"d clearly fit file site. Tire
rOIUJded portio" was designed to conform to Sa" Francisco's zo"ing size reqlliremetlts,
Photo8raphy by laPl. Lid. Photo8raphy
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3D MODEL
STRUCTURAL SYSTEM

SEISMIC ANALYSIS
MODAL RESPONSE

PLAN LAYOUT
STRUCTURAL SYSTEM

ROOF PLAN
DISPLACEMENTS
INTERSTORY DRIFTS

~IND ANALYSIS
DISPLACEMENTS/PERCEPTION

•
The building is designed will! a
multiple-lube structural system, willt a
tube /ormill8 the triangu lar portio" a1ld a
secolld tube formi1lg tlte circu lar portioll.
This wlIIsllal shape, as well as the /Ired to
join logetller the Moo sections of the
bllildi/lg, reqUired tllat lite seismic design
be careflllly mlalyzed.

METAlDE C K WI TH

•

EXTERIOR t UBE f RAM E

GROUND LEVEL
SHEAR ~ALL SYSTEM

COM pOSIT E

8 £.10 101

TYPICAL FLOOR

FRAMI NG
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amenities. By designing the building as a mixed-use residential/office building, amongst other items,
the design team was able to increase the site FAR from 14:1 to almost 19:1.
The 26-story, 422,OOO-sq.-ft.
tower includes below-grade parking for 120 cars, ground floor retail
space, office floors, and 63 residential condominium units.
The building's distinctive de-

800·331·3002

sign most resembles a circular
tower attached to a triangular
tower. "We used the cylindrical
shape because at the time the
building was designed San Francisco had a 200' diagonal size
limit," Doane explained. "The cylinder reduced the bulk, and it was
pretty. Also, it helped the building
work structurally."
The building is clad with a polished imperial red granite cladding

fREE CATALOG

Custom squares and
shapes. Order squares from
12" to 24". Rectangles from
12" x 16" to 24" x 30".
Single lengths from 5' to
40'. spliced lengths to 60' .
A500 dimensions.
No minimum quantity.
Material grades ASTM A36
to A572-50. Contact Rick
Weitkemper.

that helps relate it visually to such •
nearby commercial San Francisco
landmarks as the Bank of America
World
Headquarters.
"Even
though San Francisco is generally
comprised of Iight-colored buildings, we chose a dark and rich
color because we didn' t want the
windows to look like dark patches
on a white background," Doane
said.

Multiple-Tube Structural
System
The building is designed with a
multiple-tube structural system.
I "The system is comprised of a tube
as the triangular portion of the
building and a tube as the circular
portion," said Navin Amin, S.E.,
chief structural engineer and associate partner with SOM. The two
tubes share a common frame
where they come together, and are
further linked at the mechanical
level and roof. In addition, there
are additional cross frames at the .
tip of the triangle.
The tubes are ductile, momentresisting structural steel frames
with column spacings at 16'. Deep
steel wide-flange sections are used
as columns and spandrel beams
for optimum stiffness and ductility
with respect to seismic loading.
"We considered a concrete core
with a steel moment frame, but
that would have required a lot
more coordination between the different trades," Amin said. "Also, it
was generally a more expensive
option and the concrete core would
have occupied too much space."
Another consideration
was
whether to go with 8' or 16' column spacing, with the latter being
I chosen. While 8' would use about 1
Ib./sq. ft. less steel, the 16' column
spacing was more economical to
erect and fabricate, which reduced
the overall cost. Also, the 16' spacing meant there were fewer col-

I

I

umns to interfere with views. "We

normally would have used 36"wide columns, but it would have
interfered with the vision areas," •
Aminsaid .
To reduce s ight obstruction, the
columns were specified as jumbo

I
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fi]ERTIA

•c.. phkal MOOdi",
• finitt Element Anat)sl
I)o;lgn
• lIeat TransJer (Thermal)
• KJO(!malJ(S &: Dynarmcs ( \ll'ChanlSlll)
• SlI\lCtuni Design (AlSC)
• Spring ilesign (AS ~E )

• A\-ailable on all Pes and "'acs

MOO, Inc.
Tell -SOO/ "+1 -6lB - fAX HI"! .6F'I66

Tire multiple-tube

•

desig1l1l1iiizes ductile.

moment-resistitr8
structural steel {ram mg.
Tile IS-deep CO/flnltlS are
spaced 16 ' 0" center to
maxm,i.u vision litle5 at,d
rMIICt /abricatiotl and
rrecfrot' costs.

COllstruction photography
by Edwill T. Seo"

•

wall
system.
The
shapes. "We wanted 18"-deep col- granite
umns but with 300 to 400 lb./ft." curtain wall is a series of T-shaped
Because of the 16' column spacing, panels which readily attached to
the design specified 24"- to 36"- the frame. The use of steel also fadeep spandrel beams. The struc- cilitated the fast-tracked constructural system used nearly 5,000 tons tion of the building and reduced
the weight of the structure, which
of steel.
The use of an exterior steel was important in reducing seismic
frame tube also greatly simplified loads.
"The building is symmetrical in
the task of erecting the exterior

~

he c!?a~~~~~?e

turnkJ
answer to your Steel Detailing
Needs!
KOPE-ING and Mountain Software LTD have designed a complete system based on Sun platforms, Sun compatibles such as
Solburne Computers, as well as 486
and 386 computers using Sun OS,
SCO Xenix, and Arris software.
Steel-Pac features include:
• A wide variety of connection
types
• Automatic determination and
verification of all connectivity
relationships
• All standard AISC and ClSC
materials are supplied
• Over 40 software switches to
allow the user to tune the system to their needs
• Direct interface to NC equipment
• Hardware or Software can be
purchased separately

I

For more information call or write:

KOPE-ING, 3970 Broadway.
Suite 20lA, Bou lder, CO 80302
Tel (303 ) 449-2251
Fax (303) 444-7656
An Authorized Arris Dealer
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THIS IS NOT THE TIME
TO FIND IT DOESN'T FIT

cated between the office and residential portions, and we fully concea led the cooli ng tower on the
roof," Doa ne said.

Jurors
Comments

Having trouble getting good dellail~3rS'? I
TestImonials from our
overseas clients verify

"I thin k it's an elega nt building
and it's absolutely overwhelming
when you come around the corner
and see it. Even though its shape is
quite simple as you wa lk around it,
still it's very complex and
d istinctive. It's one of the more
sophisticated build ings in a very
sophisticated City."
one d irection, and asymmetrical in
the other, so torsion was a large
consideration. The tu bular concept
provided a structurally rigid build ing, which was confirmed in wind
tunnel tests," Amin explained .
"One of the challenges was to
make sure both pa rts moved together," he said . The major connections are at the 18th floor and at the
roof level. "We designed a series of
moment connections to make sure
the bu ild ing moved as a si ngle
structu re."

Complex Sei smic Design
The un usua l shape complicated
seismic design. "Because of the
shape, one ide was much stiffer,"
Amin explai ned . "We had to carefull y proportion the stiffness and
ductility that was required to absorb the ea rthquake energy." The
need for additional stiffness was
another reason to use the jumbo
shapes. "If there ever was any
damage, we wanted to make sure
it would be to the spandrel bea ms
and not the columns."
The floor system consists of a
composite meta l deck slab supported between the buildi ng core
and exterior frame tube. This provides the column-free lease space
required for flexible office/tenant
space planning.
Because the building is surrounded by taller structures, the
design of the roofscape was important. "The mechanica l floor is 10-

"I like the elegant way in which
the granite facade mirrors the
structu re that is behind it. The two
are absolutely in harmony with
one another. The idea of bringing a
build ing to a sha rp point with a
very narrow di mension has been
handled very elegantly. It makes a
tremendous impact on the skyline
and on the view fro m the
sidewalk."
"It's a building that takes your
breath away. It's so exquisitely
detailed that you stop and look at
the building and admire it the way
you'd look at a fi ne piece of
jewelry in a window. I particularly
liked the articulation of the
build ing, which reflects the
different uses that it has, and yet it
still hangs together as a single
entity."
r------------~

Project
Principals:
Architect: Skidmore, Owings &
Merrill, San Francisco
Structural Engineer: Skidmore,
Owings & Merrill,
San Francisco
General Contracto r: Swinerton
& Walberg, San Fra nci co
Owner: Ilonorway Investment
Corp., 5.,n Fra ncisco
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For complete steel detailing

I

60S STEEL OETAILERS

4849 Manzanita Ave . #81
CARMICHAEL. CA 95608
Ph: 916 332 0987 Fax: 916 332 1758

AutoSD Steel Detailing
At last, the sensible detailing program written for detailers. Menu
driven means easy to use. Supported by numerous graphics
means easy to learn. See what
you are drawing as you draw itYou stay in control.

I
I

Detail beams, columns, braces,
gusset plates, stairs, stair rails,
anchor bolt plans and erection
drawings.
Layout complicated lI'eometrics to
determine work pomts( control
lengths, angles and beve s.
All this at the speed and accuracy
of a computer making backcharges and delays a thing of the
past .
Automated Steel DetaHing Works
with AutoCAD® release 9.0 or
later.
For more information write:

I AutoSDt.!nc.

40SS 59 I'L
$3500.00
Meridian, MS 39307
(601) 483-0601

•

•I

Fire Proofing

Bending Rolls

I

solatek International provides a
wide range of quality spray
products for passive fire protection, thennal insulation and acoustical control under the Cafco brand
name. Blaze-Shield and DeckShie ld are asbestos-free and vermiculite-free structura l fireproofing materia ls. Both products can be
used on floor/ceiling assemblies
containing fluted steel deck and on
steel beams and columns. In addition, Blaze-Shield can be used on
cellular steel deck and Deck-Shield
can be used on semi-flexible roof
systems. Both offer su peri or thermal and acoustical perfonnance, as
well as conforming to SBCCI,
ICBO and BOCA fire codes. Also
available is Heat-Shield for highhumidity /cold storage facilities.
For more information, contact:
lsolatek International, Flanders
Road, P.O . Box 478, etcong, J
07857 (201) 347-1200.

STEEL
INDUSTRY
SOFTWARE
•
•

Structural S teel Estimating
Structural Steel Advance
BilI of Material

•
•
•
•
•
•
•

Invento ry Control
Production Control
Purc hase O rde r
Plate Nesting
Length Nesting
De tail Drawing Log
Re bar Processing

For IBM PC/AT and Compa tibles

romac
amp u l er Serv i c es

Box 660 Lake City. TN 37769
FAX . 615-426-6454

PH 615-426-9634

n addition to their three- and
four-roll plate bending roUs,
ROU 00 is now offering a fullline of structural section bending
roUs, including beam benders to
camber and roll up to 36" WF
beams on X-X as well as V-V axis
(these machines also can roll structural tubing of almost any size for
special architectural applications)
and a full line of structural section
bending rolls (angle rolls) in 15
sizes ranging from 2" x 2" x 116 " to
10" x 10" x 1" angle capacity.
For more information, contact:
Comeq, Inc., Box 2193, Baltimore,
MD 21203 (301) 325-7900.

Clamping System

T

hc Lindaptcr girJer clamp system from Linport is a proven
rigid assembly enabling secure
connections of secondary stcelwork
without drilling or welding. Typically, loads of up to 13,200 Ibs. per

Rapid Interactive Structural Analysis
•
•
•
•
•

Very Easy 10 Use
ExtenSive GraphICS
Braced Frames
Moment Frames
Trusses
• ConI1nUOUS Beams
• Shear WaJls

- Ed Troece
~ I G_a. Inc
Austlft. reus
" You have ptOduced an excellent and very useful
ptOduct Our complIments ro rhe chef"
- Mlhon Alpern. P f
AJpem and SoIfer ConSUlting fngllleets
fleIImote. New YorII

he Stcel loi t Institute has published its 50-Year Sleei/oist Digest. The digcst is a compilation of
the specification and load tables of
SJI steel joists manufactured between 1928 and 1978. It includes information necessary for renovation
of steel joist;, including: required
building documents; building site
information; equipment needs; and
step-by-step investigative procedures.
For information, contact the
Steel Joist Institute, 1205 48th Ave.
N., Myrtle Beach, SC 29577.

The Best Selling
Civil/Structural Program Since 1987

~ape.

p'0u

• Interactive lhur and moment dlalram plou
• AISC Llbl'1ry Included

II DESIGN II
• IntenctlYe InpNc menu driven deSlIn
• Continuous beam. le'Ction propertlH.
frequency calcululOf\s
• AISC code check and ~Z1nl Indud,", LRFD
• ACI column. beam. footlnl. retMntni ~. design
• De~In details un be output to AUTOCAO
• Exc.ellent In repon presentations

II SATISFACTION GUARANTEED'II
• See our brochure fOf' deuils

SuppMn DOS OSl opel'1UOO syitems

fINs IS the '·2-3 01"9""''1 programs

- Mart Jokers!
FOIeIIEtse..., fngmeers. Inc
San FrancISCO. California

call : 1 (800) 332-7472

17900 Sky Palk CIrcle. SUlI. 106
Irvine. CA 92714

T

• lD lD Fn.me Truss Plue SheU
• Static. P-Delta DynamIC RSA AnalySIS
• C~~e of looo ·s of ,olnu and 100 's of
kJad cases
• MOVlni kJad lenen.tOf'
• Inten.cuve leometry. deflectIOn mode

" We looked at 20 + trame analYSIS programs and
RISA·2D had the best combmatlOn 01 features, ease
01 use and pnce RISA·2D ISn', the only program we
have, but It 'S the only one we use ..

a De mo,

Steel Joists

II ANALYSIS II

Here'swhat our usersaresaying:

For

four-bolt connection can be securely carried with a 5:1 safety factor using standard components and
:j!4"-diameter, grade 5 bolts. Higher
unit loads can be accommodated
using 6 or 8 bolt connections or
larger diamcter bolts.
For information, contact: Linport
International, 106 Longwater Dr.,
Norwell, MA 02061 (617) 982-1400.

"Ask for a brochure today!"
You'll be glad you did.

&10"1

RlSA
Mod ern Stl'Cl Constru('tl(m

P.o . 8 •• " 16
Fremont, CA 945)6-7)16
(415) 195-0509
Fa. (415) 195·0911

NlIvt'mtx-r· [)(-'c(,nlbt.·r 1990 63

ST EEL PRODUCTS

Long-Span Deck

E

pic Metals Corporation is offering a combination roof and
ceiling panel capable of spanning
more than 30' between supports.
The top surface is ready for standard rigid insulation and roofing.
while the underside becomes a finished ceiling ready for decorator
colors. The deep decks feature perforated steel plates and acoustic insulation for a state-of-the-art solution to sound control with minimal
maintenance. They are widely used
in churches, stadiums, convention
centers, schools, airports and theaters.
For information, contact: Epic
Metals Corp., Eleven Talbot Ave.,
Rankin, PA 15104 (412)351 -3913.

Steel Floor & Roof Deck

I

n addition to its steel joists and
joist girders, Vuleraft also offers
a complete range of steel noor and

Deck Design Manual

U

nited Steel Deck, Inc., offers a
complete line of composite
noor decks, form decks and roof
decks. The composite noor deck
depths are 11,.i", 2'· and 3"; roof
decks are 2 \-2·', 3·', 4 112", 6" and 7\-2"
deep; and non-composite (form)
decks are 0.56", 1", 1.31 " and 2·'.
Most of the noor and form decks
have rib widths that are suitable for
use with composite beams and
girders. Severa I of the roof deck
sections arc available with acousti-

T

he Steel Deck Institute is offering an LRFD Drsigll Mallllaf for
Composite Beams alllt Clrders witlt
5teef Deck. The manual offers composite design with steel beams and
steel deck; example problems;
quick selection charts; and look-up
charts.
For more information, contact:
Steel Deck Ins titute, P.O. Box 9506,
Canton, 01144711 (216) 493-7886.

1.--____________ '
ECOM SES""
Technical Video Series

Fast. accurat •. In.xp.nslv. and .asyto-us. softwar. for tho analysis of 20

or 3D frames and trusses . Runs on IBM

Personal Computers and Compatibles .

BEAMS AND FRAMES

r-.A-=n-l;:n"-t.:-'r=-.c~t:::IV':!."':-co'-'m~pu"t'"'."'r'"'p!!ro!!a'"'r':c.-=Cm~th'"'."'t-1

USING

quiCkly

DESCON

performs

structural

25 TYPES OF BEAM TO COLUMN
CONNECTIONS, BEAM SPLICES AND
BEAM TO GIRDER CONNECTIONS

I

analysis

The SES

bay /multl-story frame structures.

of educationaJ video tapes created for design
profoHionaJs. Steel Column Ooaign using
the lRFD method unravels the "mystery" of

I

FRAME 3D

LRFD design.

Dr. Donald A. Sherman Ph.D. P.E.

+
+
+

A general purpose s t ructural program
for analysis of 20 or 3D frames,
trusses, floor systems, towers. etc.
• 2000 nodes. 2000 elements max.
• SO load cases. 10 combinations .

EXTENSIVE DATA BASE OF SHAPES,
MATERIAL PROPERnES AND
SPECIFICATION REOU IREMENTS
INCLUDED

Professor, University of Wisconsin
Member, AISC Specification Committee
Chairman of both the task committee on
tension and compression and the task
committee on single angle member design
+ Vice Chairman, SSAC

• Plots model/displaced shape

I

Cost: $~ . OO
The comprehensive user's manual for
each program contains theoretical background. descriptions of Input and output, and numerous example problems.

Order Today!

I

OIiNITECH ASSOCIATES
P.O. BOX 7!ll

I Video Seri.. is a library

F=======~C~o~s~t:~$~~~.~OO~======~ I I~oc

MOMENT CONNECTIONS
SHEAR CONNECTIONS
BOLTED AND WELDED

BERKElEY. CA 14707
415-651-1321

Steel Column Design
using !be LRFD Mc!bod

of contInuous beams and 20 multl• Mechanical and thermal loads .
• Fast modify and reanalysis .
• Monitor and printer output.

AN EASY TO USE SOFTWARE PACKAGE
FOR YOUR PC

FOR INFORMATION CALL OR WRITE TO:

Composite Decks

STRUCTURAL ANALYSI S SOFTWARE

IDESIGN~STEEL
! ~ONNECTIONS

cal treatment to provide effective
noise reduction. Also available are .
cellular decks.
Both galvanized and prime
painted finishes are typically available, however, special finishes and
colors can also be provided if
needed .
For more infomlation, contact:
Nicholas J. Bouras, Inc., P.O. Box
662, 475 Springfield Ave., Summit,
NJ 07901 (201) 277-1617.

roof decks. Steel noor and roof
decks have long been recognized
for their economy because of their
light weight and high strength-toweight ratio. They provide a durable and attractive roof or noor system
for
fast,
all-weather
construction.
For more information, contact:
Vuleraft, 4425 Randolph Road,
harlotte, NC 28211 (704) 366-7000.

Steel Column Deoign $ 125 (VHS formaQ

For more Information, call or write
Compu- Tec En glneerlno
300 Chesterfield Center, Suite 205
Chesterfield, MO 63017
(314) 532-4062
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This tape will enhance your design technique
and provide a comprehensive reference.

I

I

To order call 414-354-«!43
ECOM Associates, Inc.

8634 W. Brown Deer Rd.

Milwaukee, WI

53224

OULD YOU RATHER
DO THE STRUCTURAL
DESIGN OF THIS BUILDING
BEAM-BY-BEAM - OR
FL()()R-BY-FL()()R?

•

•
•

With

RAMSTEECsn.. integrated floor-by-floor analysis,

one engineer can design an entire building in one day.
Starting at the roof and working

•

to the base, RAMSTEEL integrates
the results of the analysis of each
successive floor, automating nearly

the entire design process.

•
•
•

•

RAMSTEEL
• Runs on Your PC
• Has a Windows 3.0"" based
InteractIVe Graphical Modeler

•
•

Automatically distributes
surlace, hne, and point loads to
supporting members
Calculates and apphes hve load
reduction factors

Optimizes beam (composite or
non~omposlte) and column deSign
per ASD or LRFD
Calculates quantity takEKllfs by
member type
Permits InteractIVe output editing
Automat,cally Incorporates applIcable
requirements of major budding codes

For complete state-of-the.art analysIs
of all lateral elements RAMSTEEL
automatically Interlaces With ETABS or
suppl,es a tabulanzed Printout of all gravity
loads to members of the lateral frames
An automatIc Interface With your CAD
software generates floor frammg plans

Now is the time to find
out more about the
power of RAMSTEEL

1-800-726-7789
FAX 916-895-3544

_ .. i"
<3

T

'-

RAM AnalYSIS
Integrated Structural

Software
55 Independence Circle
SUite 201
ChICO. California 95926
. . ~ .... ".. ..... 1I'0CIPlV
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Plated Decks-Plain or perforated
Most complete line of deck products
in 5/S" to 711{' depths
OUR SERVICE WILL SAVE YOU TIME. MONEY
Epic has these profiles available for shipment
on an A.SAP. Basis!
Your order will be processed in One Week
in most cases. Ask about our A.SAP. Service.
_ Call (412) 351-3913 today for price and
~elivery information and for product advice
on all types of Form Decks, Composite
Decks, Long-Span and Roof Decks.

Manufacturing Plants:
• Pitlsburgh. Po.
• Chicago. III.
• Lakeland. Flo.
Dealer Inqumes InVited

EPIC
METALS

I<V

A

r~

Eleven Talbot Avenue. Rankin. PA 15104
PHONE: 412/351 -3913
TWX : 710-664 ·4424
EPICMETAL BRDK

Q

SAFE'"
Slab Analysis
& Design

ETABS'
Building Analysis
& Design

SAP90'"
General Analysis
& Design

